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AUTHOE'S PREFACE 



FIRST EDITION. 



It is not vithont diffidence that I present to the pablic » seriee 
of papeiB which took their ori^pn in the presence of natnnl soeneB 
of grandeor or of beaatj — on the Ocean, in the foiestfl of the 
Orinoco, in the Steppes of Venezaela, and in the mountain wilder- 
nesB^ of Peru and Mexico. Detached fragments were written 
down on the spot and at the moment, and were afterwards moulded 
into a whole, The view of Nature on an enlarged scale, ih% dis- 
play of the concurrent action of varions forces or powers, and the 
renewal of the enjoyment which the immediate prospect of tropical 
scenery affords te seniitiTe minds, are the olijeots which I have 
proposed to myself. According to the demgn of my work, whilst 
each of the treatises i^ which it consists should form a whole com- 
plete in itself, one common tendency should pervade them all, 
Soch an artdstic and literary treatment of sotijeots of natural history 
is Uahle to difficnldea of compositaon, notwithstanding the aid which 
it derives from the power and flexibility of our noble language. 
The unbounded riches of Nature occasion an aconmulalion of sepa- 
rate images; and accumulation disturbs .the repose and the unity of 
impression which should belong to the picture. Moreover, when 
addressing the feelings and imagination, a firm hand is needed te 
goard the style &om degenerating into an undesirable species of 
poetic prose. But I need not here describe more fully dangers 
which I fear the following pages will show I have not always suc- 
ceeded in avoiding. 

1* D,g,t,ioflb,GoOglc 

101162 



Tl PREFACE TO THE F1E8T EDITION. 

Nevertheless, notwithstauding faults which I can more eaaHj 
perceive than amend, I venture to hope that these descriptions of 
the varied Aspects which Nature assumes in diatant lands ma; 
impart to the reader a portion of that enjoTment which is derived 
from their immediate conlemplation bj a mind susceptible of such 
impressions. As this enjoyment is enhanced hy insight into the 
more hidden connection of the different powers and forces of nature, 
I have subjoined to each treatise scientific elucidations and additiODs, 

Throughont the entire work I have sought to indicate the unfail- 
ing influence of external nature on the feelings, the moral disposi- 
tions, and the destinies of man. To minds oppressed with the cares 
or the sorrows of life, the soothing influence of the contemplation 
of Nature is peculiarly precious; and to snch these pages are more 
especially dedicated. May they, "escaping from the stormy waves 
of life," follow me in spirit with willing steps to the reoeases of the ' 
primeval forests, over &e boundless surface of the St^pe, and to 
the higher ridges of the Andes. To them ia addressed the poet's 
voice, in the sentenee of the chorus — 

'■ Aiif den Bergen ist Freiheiti Det Hauch der Grufte 
fteigt iiicht hinauf in die reinen LOfte; 
Die Well iet vollkonimen uberall, 
yto der Meneoh nieht hinkommt mit seiner Qiml.'' 
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AUTHOR'S PREFACE 



SECOND AND THIRD EDITIONS. 



The twofold wm of the present work (a carefiillj prepared and 
executed attempt (o enhance the enjoyment of Nature by animated 
description, and at the same time to inoreue in proporijon to the 
state of knowledge at the time the reader's insight into the harmo- 
nious and concurrent action of different powers and forcea of Natore) 
was pointed ont by me nearly half a century ago in the Preface to 
the First Edition. In so doing, I alluded to the various lAetacles 
vhich oppose a sncceBeful Is'eatjnent of the subject in the manner 
designed. The combination of a literary and of a purely scientific 
object — the endeavor at once to interest and occupy the imagination, 
and to enrich the mind with new ideas by the augmwtation of 
knowledge — renders the due arrangement of the separate parts, and 
the desired unity of composition, difficult of attainment. Yet, not- 
withstanding these disadvantages, the public have long regarded my 
imperfectly executed undertaking with friendly partiality. 

The second edition of the " AnaicbteD der Natur" was prepared 
by me in Pans in 1826; and at the same time two fresh treatises 
were added— one an Ebbbj on the Structure and Mode of Action of 
VolcanoB in different regions of the earth; and die other on the 
"Vital Powec," bearing the title " Lebcnskraft; oder der rhodische 
Genius." During my long stay at Jena; Schiller, in the recollec- 
tion of his youthful medical studies, loved to converse with me on 
physiological subjects ; and the considerations in which I was then 
engaged on the muscular and nervous fibres when excited by con- 
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tact with ohemicallj differeot anbatanoes, often gave a more epecaSe 
snd graver turn to our discourse. The "Rhodian OeuioB" vai 
written at fiiB time: it appeared first in Sehiller'B "Horeu," a 
periodical journal; and it was bia partiality for this little woii 
which enoonraged me to aUow it to be reprinted. My brother, in 
a letter forming part of a coOection which has recently been given 
to the public [Wilhelm von Humboldt's Briefe an eine Frenndin, 
Ih. ii. a. 39), touches tenderly on the aukjeot of the memoir in 
qoestion, but adds at the same time a very just remark : " The de> 
velopment of a phjaiolo^cal idea is the object of the entire treatise ; 
men were fonder at that lime than they would now be of auob semi- 
poetic clothing^ of aevere acientific truths." 

In my eightieth year, I am still enabled to enjoy the satis&otion 
of completing a third edition of my work, remoulding it entirely 
aireeh to meet the requirements of the present time. Almost all 
the scientific Elucidationa or Annotations have been either enlarged 
or replaced by new and more oomprehenuve ones. I have hoped 
tiiat these volumes might tend to inspire and cherish a love for the 
study of Ifature, by bringing together in a small spaoe the reaulte 
of careful observation on the most varied subjecta ; by showing the 
importance of exact numerical data, and the use to be made of them 
by well-eonsidered arrangement and oompariaon; and by oppodng 
the dogmatic half-knowledge and arrogant skeptidam which have 
long too much prevailed in what are called the higher circles of 
Bodety. 

The expedition made by Ehrenberg, Gnatav Rose, and myself, 
by the command of the Emperor of Bnsda, in 1829, to Northern 
Aaa (In the Ural and Altai Monutiuns, and on the shores of the 
Caspian Sea), &ll8 between the period of publication of the second 
and t&ird editi(His. This expedition has oontribnted materially to 
the enlargement of my views in all that regards the form of the 
surface bf the eaith, the direction of monnttun-chains, the connection 
of Steppes and Deserts with each other, and the geographical diatri- 
bution of planta in relation to ascertained conditions of temperature. 
The long anhsiating want of any accurate knowledge on the aubject 
of the great snow-covered monntain-chaina which are utuated be- 
tween the Altai and the Himalaya (i. e. tiie Thisn-schan and the 
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Knen-liin), and the ill-jadged neglect of Gbinefn authorities, have 
thrown great obecarity aronud the geography of Central Asia, ud 
have allowed ima^natioD to be Bubstitated for the results of obser- 
vation in works which hare obtained extensive drculation. In the 
oonrse of the last few months, the hypsometrical comparison of the 
cnlminating summits of the two Continents has almost nnezpect«dly 
received imp<atent corrections and additionsj of which I hasten to 
avul myself. (See pages 63-64, and 88-8S.) The determinations 
of the heights of two monntaina in the east«m chain of the Andes 
of Bolivia, the Sorata and the Illimani, have been freed from the 
errors which had placed those mountains above the Chimboreio, 
bat withont as yet altogether restoring to the latter with certainty 
its ancient pre-eminence among the enowy Bammiis of the New 
World. In the Himalaya, the recently executed trigonometrical 
measurement of the Kincbinjinga (28,178 English feet) places it 
next in altitude to the Dhawalagiri, a new and more exact trigono- 
metrical measurement of which has also been recently made. 

for tiie sake of onifbnnity with the two previous editions of the 
" iAnuchtes der Natnr," I have given the degrees of temperature in 
the present work (unlesB where expressly stated otherwise) in de- 
grees of Beaumnr's scale. The linear measures are the old French, 
in which the toise equals six Parisian feet. The miles are geo- 
graphical, fifteen to a degree of the Equator. The longitudes are 
. reckoned from the Observatory at Paris as a first meridian. 
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NOTE BY THE TRANSLATOR. 



In tbe IraiulalioD, the temperatareB are given in degreei of Fahr- 
enheit, retuning at the same time the original figures in Beanmnr'a 
scale. In die same manner, the measures are given in English fee^ 
generally retuning at the eame time His original Htatemente in Pa- 
risiaii or French feet or toisea, a deeirable precaution where aconiaoy 
is important. The miles are given in geographioal miles, sixty to a 
degree; bnt in this case tbe ori^nal figures have nsoally been omit- 
ted, the convendon being so rample as to render the introduction of 
error very improbable. In a very few instances, "'English miles" 
appear without any fiuther epithet or explanation; these have been 
taken by the author from English sources, and may probably signify 
statnte miles. The longitudes &om Greenwich are snbstitntod for 
those &om Paris, retaining in addition the original statement in 
particular cases. 
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ASPECTS OF NATUBB 



DIFFERENT LANDS AND DIFFERENT CLIMATES. 



STEPPES AND DESERTS. 

A 'WIDELY extended and apparently interminable pbun Btretchea 
fcoia the sontlieni base of the lofty granitic crest, which, in the 
youth of our jilanet, when the Caribbean gulf waa formed, braved 
the invaaon of the waters. On quitting the mountain valleya of 
Caraccas, and the istand-studded Lake of Tacangoa, (*) whose sur&ce 
reflects the Btems of plantains and bananas, and on leaving behind 
him meads adorned with the bright and tender green of the Tahitian 
sugar-cane or the darker verdure of the Cacao groves, the traveller, 
looking southward, seed unroll before him Steppes receding until 
they vanish in the far horizon. 

Fresh from the richest luxuriance of oigaiuc life, he treads at 
once the desolate margin of a treeless desert. Neither hill nor cliff 
rises, like an island in the ocean, to break the uniformity of the 
boundless pl^n ; only hero and there broken strata of limestone, 
several hundred sqtiare miles in extent, appear sensibly higher than 
the adjoining parts. " Banks" (') is the name given to them by the 
natives ; as if language instinotively recalled the more ancient con- 
dition of the globe, when those elevations were shoals, and the 
Steppes themselves were the bottom of a great Mediterranean sea. 

Even at the present time, nocturnal illusion still recalls these 
images of the past. When the rapidly rising and descending con- 
stellations illumine the mar^ of the plain, or when their trembling 
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im^ is repeated Id the lower stratum of undulating vapor, ve 
■ seem to see before us a shoreless ocean. (') Like the ocean, the 
Steppe fills the mind with the feeling of infinity; and thought, 
escaping from the visible impressions of space, rises to coatemplations 
of a higher order. Yet the aspect of the cleai, transparent mirror 
of the ocean, with its light, curling, gently foaming, sportive waves, 
cheers the heart like that of a friend; but the Steppe lies stretched 
before us dead and rigid, like the stony crust (*} of a desolated 
planet. 

In every zone nature presents the phenomena of these great 
plains: ip each theybate|a peculiar physiognomy, determined by 
diverflity-of soil, by elim^fce, and by elevation above the level of the 
Bsa.; :.:;•:■■■-: 

Mb -'Nort'lieiTf IWope, the' 'Heaths, which, covered with a single 
race of plants repelling all others, extend from the point of Jutland 
to the mouth of the Scheldt, may be regarded aa true Steppes — but 
Steppes of small extent and hilly surface, if compared with the 
Llanos and Pampas of South America, or even with the Prairies of 
the Missouri (') and the Barrens of tlie Coppermine river, where 
range countless herds of the shaggy buffalo and musk ox. 

A grander and severer aspect characterizes the plains of the in- 
terior of Africa. Like the, wide expanse of the Pacific Ocean, it is 
only in recent times that attempts have been made to explore them, 
thoroughly. They are parts of a sea of sand, which, stretching 
eastward, separates fruitful regions from each other, or encloses them 
like islands; as where the Desert, near the basaltic mountains of 
Harudsh, (°) surrounds the Oasis of Siwah rich in dale trera, and in 
which the ruins of the temple of Ammon mark the venerable site 
of an ancient civilization. Neither dew nor rain bathes these desolate 
plains, or develops on their glowing surface the germs of vegetable 
life; for healed columns of air, everywhere ascending, dissolve the 
vapors, and disperse each swiftly vanishing cloud. 

Where the Desert approaches the Atlantic Ocean, as between the 
Wadi Nun and Cape BUineo, the moist sea air pours in to supply 
the void left by these upward currents. The mariner, steering to- 
wards the mouth of the Gambia through a sea covered with weed, 
when suddenly deserted by the east trade wind of the tropics, ('} infers 
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the vicinity of the widely extended heat-iadiating desert. Herds of 
antelopes and swift-footed ostriches roam throngh these vast regions; 
hat, with the exception ef the watered Oases or islands in the sea of 
sand, some groaps of which have recently been discovered, and whose 
verdant shores are frequented by nomade Tibbos and Tuaricks, (^ 
the Airican Desert must be regarded as uninhabitable by man. 
The more civilized natJODS who dwell on its borders only venture to 
enter it periodically. By trading routes, which have remained un- 
altered for thousands of years, caravans traverse the long distance 
from Tafilet to Timbuctoo, and from Moorzonk to Bomou; ad- 
vsnturouB undertakings, the possibility of which depends upon the 
existence of the camel, the "ship of the desert," (•) as it la called In 
the traditionary language of the eastern world. 

These Afiican plains occupy an extent nearly three times as great 
as th^ of the neighboring Mediterranean . sea. They are situated 
partly within, and partly in the vicinity of &e tropics; uid on this 
situation their peculiar character depends. In the eastern part of 
the Old Continent, the same geognostio phenomenon occurs in the 
temperate zone. On the plateaux of Central Asia, between the gold 
mountiUBS or the Altai and the Kuen-lnn, (■") from the Chinese wall 
to beyond the Cele^ial mountains, and towards the sea of Aral, there 
extend, through a leilgth of many thousand miles, the most vast, if 
not the most elevated, Steppes on the surface of the globe. I have 
myself had the opportunity, fully thirty years after my Sonth 
American journey, of visiting a portion of them; namely, the Cal- 
mnck Kirghis Steppes between the Don, the Volga, the Caspian, and 
the Chinese lake Dsaisang, being an extent of almost 2800 geogra- 
phical miles. 

These Asiatic Steppes, 'ffhich are sometimes hilly and sometimes 
interrupted by pine forests, possess (dispersed over them in groups) 
a far more varied vegetation than that of the Llauos and Pampas of 
Caraccas and Buenos Ayres. The finest part of these plains, which ' 
is inhabited by Asiatic pastoral tribes, is adorned with low bushes of 
Insariant, white-blossomed Kosaceie, and with Fritlllariss, Tulips, and 
Cypripediaa. 

As the torrid zone is characterized on the whole hy a dispoaition \ 
in all vegetation to become arborescent, ao some of the Asiatic 
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1 the temperate zone are chaiact^zed bj &e great beigbt 
- attained byflowering herbaceous plants, Saussuieaa and other 8; nan- 
thene, and Fapilionacese, especially a host of species of Astragalas. 
In traversing pathless portions of these Steppes, the traveller, seated 
in the low Tartar carriages, sees the thickly crowded phmts bend 
beneath the wheels, but without rising up cannot look around him 
to see the direction in which he is moving. Some of the Asiatic 
Steppes are gras;^ plains; others are covered with succulent, ever- 
green, articulated soda plants: nutny glisten from a. distance with 
flakes of exuded salt, which cover the clayey soil, not nnlike in ap- 
pearance to fresh fallen snow. 

These Mongolian and Tartarian Steppes, interrupted frequently 
by mountainous features, divide the veiy ancient civilization of 
'' Thibet and Hindostan from the rude nations of Northern Asia. 
They have in various ways exercised an important influence on the 
changeful destinies of man. They have compressed the populatioQ 
towards the south, and have tended, more than the Himalaya, or 
than the snowy mountains of Srinagur and tihorka, to impede the 
iatfrQQUrse.ofjLations, and to place permanent limits to the extension 
of milder manners, and of artistic and intellectual cultivation in 
Northern Asia. 
But, in the history of the past, it is not alone as an oppoang har- 
. lier that we must regard the plains of Central Asia: more than once 
,' they have proved the source from whence devastation has spread 
'" over distant lands. The pastoral nations of these Steppes — Moguls, 
Gefae, Alani, and Uauni — have shaken the world. As, in the course 
of past ages, early intellectual culture has come like the cheering 
light of the sun from the East, so, at a later period, from the same 
direction barbaric rudeness has threatened to overspread and involve 
Europe in darkneas. A brown pastoral race, (") of TuMoish or 
Turkish descent, the Hiongnn, dwelling in tents of skins, inhabited 
the elevated Steppe of Gobi. Longterrible to the Chinese power, a 
part of this tribe was driven back into Central Asia. The shock or 
iui^ulse thus given pnpnpd fr^m nation -te n ati t w, until it reached the 
ancient land of the Ymna, near the Urol mountains. From thence, 
Huns, Avari, Ghazar^, and various admixtures of Asiatic races, 
broke forth. Armies of Huns appeared successively on the Volga, 
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in Fannonia, on the Mante, and on the Fo, desoladng tlioae &ir and 
fertile fields which, ance the time of Antenor, civilized man had 
ftdomed with monument after monnment. Thns went forth fi-om 
the Mongolian liesMta a deadly blast, which witliered on Cisatpise 
ground the tender, long-cheriBhed flower of art. 

From the salt Steppes of Asia, from the European Heaths emiling 
in snmmer with their purple bloaEoma rich in b6ney, and from the 
arid Deserts of Africa, devoid of all vegetation, let us now return to 
those South American plains of which I have already began to trace 
the picture, albeit in rude outlines. 

The interest which this picture can offer to the beholder is, how- 
ever, exclusively that of pure nature. Here no Oasis recalls the 
memoiy of earlier inhabitanta; no carved stone, ("} no ruined 
building, no fruit tree once the care of the cultivator, but now wild, 
speaks of the art or industry of former generations. As if estranged 
&om the destinies of mankind, and rivetting attention solely to the 
present moment, this comer of the earth appears as a wild theatre 
ftv the free development of animal and vegetable life. 

The Steppe extends from the Caraccaa coast cb^ to tie foresta 
of Guiana, and from the snowy mountains of Merida (on the slope 
of which IJie Ifa'tron Lake Urao is an object of superstitious venera- 
tion to the natives), t<3Jhfi.gEea± delta formed by the Orinoco at its 
mouth. To the south-west a branch is prolonged, like an arm of 
the sea, (*^) beyond the banks of the Meta and Vichada to the un- 
viuted sources of the Guaviarc, and to the lonely mountain to which 
the excited fancy of the Spanish soldiery gave the name of Paramo 
do la Suma Faz — the seat of perfect peace. 

This Steppe occupies a space of 16,000 (256,000 English) square 
. miles. It has often been erroneously described as running nninter- 
nipfedly, and with an equal breadth, to the Straits of M^llan, 
forgetting the forcst-covcred plain of the Amazons, which intervenes 
between the grassy Steppes of the Apore and those of the river 
Plate. The Andes of Coehabamba, and the Brazilian group of 
mountains, send forth, between the province of Chiquitos and the 
isthmus of Villabella, some detached spurs, which advance, as it 
were, to meet each other. (") A narrow plain connects the forest 
lands of the Amazons with the- Pampas of B;wnoa,Ayres.. The 
3* . V.,uo;,k 
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latter fax surpass the Llanos of Yenezaela in area; and their extent 
is HO great that, ^hile their northern mai^iu is bordered by palm 
trees, their southern extremity is almost continually covered with ice. 
The Tuyu, which resembles the Cassowary (the Stnithio rhea), 
is peculiar to these Pampas, which are also the haunt of troops of 
dogs (") descended from those introduced by the eolonists, bat 
which have become completely wild, dwelling togetiter is subterra- 
nean hollows, and often attacking with blood-thirety rage the human 
race whom their progenitors served and defended. 

like the greater portion of the desert of Sahara, (*■) the north- 
ernmost of the South American plains, the Llanos, are in the terrid 
zone : during one-half of the year, they are desohite, like the Lybian 
sandy waste; during the other, they appear as a grassy plain, re- 
' sembling many of the Steppes of Centr^ A^. ('') 

It is a highly interesting though difficult task of general geography 
. to compare the natural conditions of distant regions, and to repres^t, 
by a few traits the results of this comparison. The causes which 
lessen both heat and dryness in the New World (") are manifold, 
andinsomerespeots as yet only partially understood. Amongst these 
may be classed the narrowneraand deep indentation of the American 
' land in the northern part of the torrid, zone, where consequently the 
\ atmosphere, resting on a liquid base, does not present bo heated an 
^ascending current; — the extension of the continent towards the 
jioles; — the expanse of ocean over which the trade-winds sweep 
; freely, acquiring thereby a cooler temperature; — the flatness of the 
eastern coasts ; — currents pf cold sesrwater from the antarctic re^ons, 
, which, coming from the south-west to the north-east, first strike the 
coast of Chili in the parallel of 35° south latitude, and advance 
along the coast of Peru as. far north as Cape Parifia, and then turn 
■ suddenly to the west; — the numerous lofty mountain chains rich in 
- springs, and whose snow-elad summits, rising high above all the 
strata of clouds, cause descending currents of cold air to roll down 
their declivities; — the abundance of rivers of enormous breadth, 
which, after many windings, seek tlie most distant coast; — Steppes 
which from not being sandy are less susceptible of acquiring a high 
degree of heat; — impenetrable forests occupying the alluvial pla^s 
Wtuated immediately beneath the equator, protecting with tteir 
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shade the soil beneath from the direct infloeuoe of the sunhe&mB, 
and exhaling, in the ist^rior of the oomitij, at a great diatance fimm 
the moiuitaiiiB and &om the ocean, rast quantities of moistnre, 
partly imbibed and partly elaborated : — all these eircnmstanccB ] 
afford to the flat part of America a climate which by ita humidity : 
and ooolnees contrasts wbnderfuUy with that of Afiica. It is to the 
a^e causes that we are to attribute the luxuriant vegetation, the 
magnificent forests, and that abun<&nt leafiness by which the New . 
Continent is peculiarly characterized. 

If, therefore, one side of our planet has- a moister atmosphere than 
the other, the ccnsideration of the present condition of things is 
amply sufficient to explain the problem pi^ented by this ioecjuality. 
The physical inquirer needs not to clothe the explanation of these 
phenomena in a mantle of geolo^cal myths. He needs not to as- 
enine that on our planet the harmonious reconciliation of the de- 
fltmctive conflict of the elemenfcB took place at different epochs in 
the eastern and the western henuspheres ; or that America emerged 
lal«r than the other parts of the globe from the clw>tic watery 
covering, ("») as an island of swamps and marshes tenanted by alli- 
gators and serpents. 

There is, indeed, a striking similarity between South America 
and the soathem peninsula of the Old Continent in the form of the ■ 
outline and in the direction of the coasts ; but the nature of the 
soil, and the relative position of the neighboring masses of land, 
produce in Afiica that extraordinary aridity which over an immense 
area checks the development of organic life. Four-fifths of South 
America are sitoated on the southern side of the equator ; or in a 
hemisphere which from the greater proportion of sea and from other 
causes is cooler and moister than our northern half of the globe, (") 
to which the larger part of Africa belong The breadth of the ) 
South American Steppo, measured fi^m east to west, is only a thTril 
of that of the African Desert. The Llanos receive the influence o^ * 
the tropical sea wind, while the African Deserts, being situated in 
the same zone of latitude as Arabia and the south of Persia, aie in 
contact with strata of air which have blown over warm heat-radiat-. 
ing continents. The venerable and only lately appreciated father" r\ 
of history, Herodotus, in the true spirit of an enlarged view irf nsr | j 
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tnie, described the Deserts of Northern Africa, of Yemen, of Ker- 

touui, and Mekran (die Gedrosin of the Greeks), and even as iar as 
Moullan, as forming a single connected sea of sand. (*>) 
*-In addition to the action of these hot winds, there ia (bo fir as 
we know) an absence or comparatiTe paucity in Afiiea of large 
rivers, of widely extended forests producing coolness and eshaling 
^ moisture, and of lofty mountains. Of mountains covered with per- 
petual snow, we know only the western part of tie Atlas, (^) whose 
narrow range, seen in profile from the Atlantic, appeared to the an- 
cient navigators when sailing along the coast as a single, detached, 
lofty, sky-supporting mount. The' eastern prolongation of the chain 
extends nearly to Dainl, where Carthage, onee mistress of the seaa, 
now lies in mouldering ruins. As forming a long extended ooast- 
chain, or Gaatuliaa rampart, the effect of the Atlas range is to inter- 
cept the cool north breezes, and the vapors which ascend from the 
Mediterranean. 

The Mountains of the Moon, Djebel-al-Komr, (™) (fabulously re- 
presented as forming part of a mountainous parallel extending from 
the high plateaux of Habesh, an African Quito, to the sources of the 
Senegal,) were supposed to rise above the limit of perpetual snow.. 
The Cordillera of Lupata, which extends along the eastern coast of 
Mozambique and Monomotapa, as the Andes along the western 
coast of Peru, is believed to be covered with perpetual snow in the 
gold districts of Machinga and Mocanga. But all these mountains, 
with the abundant waters to which they give rise, are far remote 
from the immense Desert which stretches from the southern decli- 
vity of the Atlas to the Niger. 

Possibly, however, all the causes of heat and dryness which have 
been enumerated may have been insufficient to transform such con- 
siderable parts of the African plains into a drcadfiil desert, without 
the concurrence of some revolution of nature, — such, for instance, 
as an irruption of the ocean, whetteby these flat regions may have 
been despoiled of their coating of vegetable soil, as wellas of the 
plants which it nourished. Profound obscurity veils the period of 
such an event, and the force which determined the irruption. Per- 
haps it may have been caused by the great " rotatory current" (*■) 
which sends the warmer water of the Mexican gulf over the banks 
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of Newibnndland and to the sljores of the Old Gonticeot, and causes 
West India cocoa-nuts and other tropical fruits to reach the coast of 
Ireland and N'orwaj. There is stiQ at least at the present time, tm 
arm of this current directed from the Azores to the south-east, which 
sometimes produces disasters bj earrjing ships upon the west coast 
of Africa, which it strikes at a part lined hj saud-hills. Other sea 
coasts (I particularly recall that of Peru between Amoti^ and Go- 
qnimbo) show that, in these hot redone of the earth, where nun 
never lalls and where neither Lecideas nor other Lichens (^) ger- 
minate, centiuies and perhaps thousands of jears may elapse before 
the movable sand can t^ord to the roots of plants a secure holding 
place. 

These considerations are sufficient to explain whj, with an ex- ' 
temal umilarit; of form, Africa and South America present sol 
marked a difference of character botii in respect to climate and toi 
vegetation. But although the South American Steppe ia covered 
with ft thin coating of mould or fertile earth, and although it is 
periodically bathed by rains, and becomes covered at mioh seasons 
with luxuriantly sprouting herbage, yet it never could attract the 
surrounding nations or tribes to forsake the beautiful mountaui 
valleys of Caraccas, the margin of the sea, or the wooded banks of 
the Orinoco, for the treeless and springleBe wilderness ; and thus, 
previous to the arrival of European and African settlers, the Steppe 
was almost entirely devoid of human inhabitants. 

The Llanos are, indeed, well suited to the rearing of cattle, but 
the care of animals yielding milk C) was almost unknown to the 
original inhabitantsof the New Continent. Hardly any of the 
American tribes have ever availed themselves of the advantages 
which nature offered them in this respect. The American race 
(which, with the exception of the Esquimaux, is one and the same 
fivm 65° north to 55° south latitude), has not passed fr^m tlie 
state of hunters to that of cultivators of the soil through tb« inter- 
mediate stage of a pastoral life,. Two kinds of native cattle- (the 
Buffalo and the Musk Ox) feed in the northern pnuries of western 
Canada and the plains of arctic America, in Qulvira, and around 
the colossal ruins of the Astec fortress which rises in the wilderness, 
like an American Palmyra, on the solitary banks of the Qila. The 
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long-torned Bocky Mountain Sheep abotiuds on the arid limestone 
rocks of California. The Vicunas, Huanacoe, Alpacas, and Lamas 
belong to South America ; but the two first named of all these use- 
ful animalB, i. e., the Buffalo and the Musk Ox, have retained their 
natural freedom for two thousand years, and the use of milk and 
cheese, like the possession and cultivation of farinaceous grasses, (") 
has remmned a distinguishing characteristic of the nations of the 
Old "iVorld. 

''If gome of the latter have crossed from Northern Asia fO the west 
coast of America, and if, keeping by preference to the cooler monnt- 
iiin regions, (*) they have followed the lofty ridge of the Andes 
towarda the south, their migration must have taken place b; ways 
in which they could not be accompanied by their flocks and herds, 
■or bring with them the cnltivation of corn. When the Idng-shakea 
empire of the Hiongnu fell, may we conjectnre that the movement 
of this powerful tribe may also have occasioned in the north-east of 
China luid in Corea a shock and an impulse which may have caused 
civilized Asiatics to pass over into the New Continent? If such a 
migration had counted of inhabitants of the Steppes in which 
agriculture was not pnrauedj this hazardous hypothesis (which has 
hitherto been but little favored by the comparison of languages) 
would at least explain the striking absence of the Cereals in Ame- 
rica. Possibly one of those A^tjc priestly colonies whom mystic 
dreams sometimes impelled to embark in long voyages, (of which 
the history of the peopling of Japan (") in the time of Thsinchi- 
huang-ti offers a jncmomble esample,) may have been driven by 
i storms to the coasts of New California. 

j If, then, pastoral life, that beneficent middle stage which attaches 
nomadic hunting hordes to desirable pastures, and prepares them, as 
it were, for agriculture, has remained unknown to the aboriginal 
nations of America, this circumstance sufficiently explains the ab- 
'v sence of •human inhabitants in the South American Steppes. This 
absence has allowed the freest scope for the abundant development 
of the most varied forms of animal life j a development limited only 
.""by their mutual pressure, and simOar to that of vegetable life in the 
^ forests of the Orinoco, where the Hymensea and the gigantic laurel are 
' never exposed to the destructive hand of man, but only to the pres- 
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sure of the lazumiit climbers which tvine aronad t]ieir masaive 
trunks. Agoutis, small spott«d &ntel<:^>es, cuinused armadilloes, 
vhich, like rate, stai^e the hare in its subtemneao holes, herds of 
lazy chiguires, beautifiillj striped viveirsa which poison the air with 
their odor, the large maneless lion, spotted j^oats, (often oalled 
tigers,) striHig enough to drag awa; a young bull af)«r killing him — 
these, and man; other forms of animid life, (■*) wander through the 
treeless plain. 

Thus, almost exolusiyely inhahit«d by these wild animals, the 
Steppe would offer little attraction or means of subsiiBt«noe to those ' 
nomadic native hordes, who, like the Asiatics of Hindostan, prefer 
vegetable nuttiment, if it were not for the occasional p-esence of 
jdngle individuals of the &ii palm, the Mauritia. The benefits of this '' 
life-supporting tree are widely celebrated ; it alone, Irom the mouth 
of the Orinoco to north of the Sierrade Imataca, feeds the unsubdued 
nation of the Guaranis. (") When this people were more nuihe- 
rou8, and lived in closer contiguity, not only did they support their 
hnU on the cut trunks of palm trees as pillars on which rested a 
. scaffolding forming the floor, but they also, it is said, twined from 
the leaf-stalks of the Mauritia cords ^and mats, which, skilfully in- 
terwoven and suspended from stem to stem, enabled them in the 
nuny season, when the Delta is overflowed, to live in the trees like 
the apes. The floor of these raised cottages is partly covered with 
a coating of damp clay, on which the women make fires for house- 
hold purposes — the flames appearing at night from the river to be 
suspended high in air. The Guaranis still owe the preservation of 
their physical, and perhaps also their moral, independence, to the 
half-submerged, marshy soil over which they move with a light and 
rapid step, and to their elevated dwellings in the trees — a habita- 
tion never likely to be chosen from motives of religious onthuaiasm 
by an American Stylites. (") But the Mauritia affords to the Gua- 
ranis not merely a secure dwelling-place, but also various kinds of 
food. Before the flower of the male palm tree breaks through its 
tender sheath, and only at that period of vegetable metamorphoBis, 
the pith of the stem of the tree contains a meal resembling sago, 
which, like the farina of the jatropha root, is dried in^ thin breud- 
Uke slices. The fermented juice of the tree forms the sweet, istosi- 
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eating palm wine of the Ouaranis. The -eoaly firoits, which resem- 
ble in their appearance reddish fir cones, afford, li^e the plantain 

and almost all tropical fruits, a different kind of nutriment, accord- 
ing as they are eaten after their snccharine Bubstance is fally de- 
veloped, or in their ewlier at more farinaceous- state. Thus, in the 
lowest state of man's intelleetnal development, wo find the existeDce 
of an entire people bound np with that of a single tree ; like the insect 
which lives eacluaively on a single part of a particular flower. 
. Since the discovery of the New Continent, the Llanos have be- 
■ come habitable to men. In order to fitcilitatecommnnication between 
the .Orinoco coantry and the coasts, towns have been built here and 
there on the banks of the streams which flow throngh the Steppes. (") 
The rearing of cattle has began over all parts of these vast re^oim. 
Huts, formed of reeds tied tc^ther with thongs, and covered with 
, skins, are placedat distances of a day's jonmey from each other; 
numberless herds of oxen, horses, and mules, estimated, at the 
peaceful epoch of my journey, at a million and a half, roam over the 
Steppe. The immense multiplication of these animals, originally 
brought by man from the Old Crartinent, is the more remarkablo 
from the nnmber of dangers with which they have to contend. 

When, under- the vertical rays of the never-clouded sun, the car- 
bonized turfy coving falls into dust, the indurated soil cracks 
asunder as if from the shock of an earthquake. If at such times 
two opposing currents of air, whose conflict produces a rotary motion, 
come in contact with the soil, the plain assumes a strange and sin- 
gular aspect. Like conical shaped clouds, (») the points of which 
descend to the earth, the sand rises through the rarefied air- in the 
electrically charged centre of , the whirKng current; resembling the 
loud waterspout dreaded by the experienced mariner. The lowering 
sky sheds a dim, almost straw-colored light on the desolate plain. 
The hcrizon draws suddenly nearer; the ^teppe seems to contract, 
- and with it the heart of the wanderer. The hot dusty particles 
■^ich fill the air increase its suffocating heat, (") and the east wind 
blowing over the long-heafed soU, brings with it no refreshment, but 
rather a still more burning glow. The pools which the yeDow, fad- 
ing branches of the &n palm had protected from evaporation, now 
gradually disappear. As in the icy north the animals become torpid 
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with cold, so hwe, under the inflnence of the parchiog dionght, the 
crocodile and the boa become motionleBS lUid &11 asleep, deeply 
buried in the dry mud. Everywhere the dea&-tlu«ateiung drought 
prevails, aud yet, by the play of the relract«d rays of light producing 
the phenomenon of the- mirage, the thirsty traveller is everywhere 
porsued by the UlusiTe image of a cool, rippling, watery mirroir. (^ 
The distant palm bush, apparently r^sed by the inflnence of the 
contact of unequally heated, and therefore unequally dense, strata of 
air, hovers above the ground, &om which it is separated by a narrow, 
iDtervening marg^. Half ctmcealed by the dark clouds of dust, 
restless with the piun of thirst and hunger, the .horses and cattle 
roam Around, the cattle lowing dismaUy, and the horaes stretching 
ont their long necks and snuffing the wind, if haply a moister current 
may betray the neighborhood of a not wholly dried up pool. More 
sagacious and cnuning, the mule seeks a different mode of alleviating 
his thirst. The ribbed and spherical melon-cactus Q^ conceals undi» 
ita prickly envelope a wat^ pith. The mule first strikes the 
prickles aside with hia fore feet, and then ventures warily to approach 
bis lips to the plant and drink the cool juice. But resort to this 
Tegetable fountain is not always without danger, and one sees many 
uiimals that have been lamed by the prickles of the cactns. 

When the burning heat of the day is followed by the coolness of 
the night, which in these latitudes is always of the same length, even . 
then the horses and cattle cannot enjoy repose. Enormoos bats suck 
their blood like vampires during their sleep, or attach themselves to 
their backs, causing festering wounds, in which musquitoes, bippo- 
bosces, and a'host of stinging insects, niche themselves. Thus the 
animals lead a painful life diiring the season when, under the fierco ' 
glow of the sun, the soil is deprived of its moisture. At length, 
after the long drought, the .welcome season of the rain arrives; and , 
then how suddenly is the scene changed I (") The deep bln^of the i 
hitherto perpetually cloudless sky becomes lighter;, at nighit the 
dark spaix in the constellation of the Southern Cross is hardly disr 
tdngoishable; the soft, phosphorescent light of the Magellanic clouds 
fades away; even the stars in Aquila and Ophiucus in the zenith 
shine with a trembling and less planetary light. ' A single cloud 
appears in the sonth, like a distant moontun, rising perpendicularly 
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from the horiioii. Gradually tiie increasing v^ora spread like numt 
over the sky, and now the distant thnnder usherB id the life-restoring 
rain. Hardly has the surface- of the earth received the refreshing 
moisture, before the previously barren Steppe be^ns to exhale sweet 
odors, and to clothe itself with Sylllng^, the many panicules of the 
Faspalum, and a variety of grasses.- The herbaceous mimosas, with, 
renewed aenMbihty to tho influence of light, unfold their drooping, 
slumbering leaves to greet the rising «un; and the early song of 
birds, and the opening bloesoros of the water plants, join to salute 
the morning. The horses and cattle now graze in lidl enjoyment 
of life. The tall springinggrass bides the beautifully spotted jaguar, 
who, lurking in safe concealment, and measuring carefully the dm- 
tancc of a single bound, springs, cat-like, as the Asiatic tiger, on his 
passing prey. '_ 

Sometuues, (so the Abori^nes relate,) oa tbe margin of the swamps 
the moistened clay is seen to blister and rise slowly in a kind of 
mound; then with a violent noise, like the outbreak of a small mud 
volcano, the heaped-up earth is cast high into the air. The beholder, 
acquainted with l^e meaning of this spectacle, flies, for he knows 
there will issue forth a ^gantic water-snaie or a scaly crocodile, 
awakened from a torpid state ("*) by the first Ml of rain. 

The rivers which bound the pl^ to the south, tha Arauca, 
Apure, and Payara, become gradually swollen; and now nature con- 
straius the same animals, who in the first half of tho year panted 
with thirst on the dry and dusty soil, to adopt an amphibious life. 
A portion of the Steppe now presents the aspect of a vast inland 
sea. (*>) The brood mares retire with their foals, to the higher 
banks, which stand like islands above the suriace of the lake. 
Every day the space remaining dry becomes smaller. The animals, 
crowded together, swim about for hours in search of other pasture, 
and feed Sparingly on the tope of the flowering gtjisses rising above 
the seething surlace of the dark-colored water. Many foals are 
drowned, and many are surprised by the croocJdiles, killed by a stroke 
of their powerful notched tails, and devoured. It is not a rare thing 
to see the marks of the pointed teeth of these monsters on the legs 
.' of the horses and cattle who have narrowly escaped from their 
blood-thirslj jaws. Such a sight reminds the thoughtful observer 
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cumatanoes, with which the all-providing Aotlior of Nature hat , 
endowed certiun anim^ and plants. 

The ox and the horse, like the ferinaceoug oerealia, have followed 
man orer the whole mi^tace of tiie globe, from India to Northern 
Siberia, from the Ganges to the Biver Plate, from the African sea 
shore to the mounts plateau of AntJsana, (*') which is higher than 
the snmmit of the Peak of Teneriffe. The ox wearied from the 
plough reposes, sheltered from the noontide sun in one country by 
the quivering shadow of the northern birch, and is another by the 
date palm. The same species which, in the east of Europe, has to 
encounter the attacks of bears and wolves, is exposed in other regions 
to the aesanltB of tigers and <T0codileB. 

But the crocodile and jaguar are liot the only assailants of the 
South American horses ; they have also a dangerous enemy among 
fidies. The marshy waters of Beia and Bastro (") are filled wi<Ji 
numberless -electric eels, which can at pleasure send a powerftd dis- 
charge fr«m any part of their slimy, yellow-spotted bodies. These 
gymnoti are from five to tax feet ill length, and are powerfdl enough 
to kill the largest animals when; they discharge their nervous oigans 
at once in a fiiTorable direction. 

The route from Uritucu through the Steppe was formerly obliged 
to be changed, because the gymnoti had increased to such numbers 
in a small stream that, in croe»ng it, many horses were drowned every 
year, either from the effects of the shocks they received, or from 
fright. All other fishes fly the vicinity ,cf these formidable eels. 
Even the fisherman angling from the high bank fears lest the damp 
line should convey the shock to him from a distance. Thus, in 
these regions, electric fire breaks fcoth from the bosom of the waters. 

The Capture of the gymnoti affords a picturesque spectacle. 
Mules and horses are driven into a marsh which is closely surround- 
ed by Indians, until the unwonted noise and disturbance induce the 
pugnacious fish to be^u on attack. One sees them swimming about 
like serpents, and trying cunningly to glide under the bellies of the 
horses. Many of these are stunned by the force of the invisible 
blows ; others, with manes standing on end, foaming, and with wild 
terror sparkling in their eyes, try to fly from the raging tempest. 
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But the Indians, armed m& long poles of bamboo, drive them back 
into the middle of the pool. Gradually the fiiryof the nneqnal 

Btrifo begins to Blacken. Like clouds which ha^e discharged their 
electricity, the wearied fish begin to iSsperee; long repose and 
abundant food are required to replace the galvanic force which they 
have expended. Their shocks become gradually weaker and weaker. 
Tenified by the noise of the trampling horses, they timidly approach 
the hank, where they are wounded by harpoons, and cautiously drawn 
,on shore by non-conducting pieces of dry wood. 
■^■' Such is the extraordinary battle between horses and fish. That 
which forms the invisible hut living weapon of this electric eel ; — 
that which, awakened by the contact of moiat, dissimilu' paTtides, (") 
circulates throngh all the organs of plants and . animals ; — that 
which, flashing from the thunder- .cloud, illumines the wide skyey 
canopy; — that which draws iron to iron, and directs the silent recur^ 
ring march of the guiding needle ; — all, like the several hues of the 
divided ray of light, flow from one source ; and all blend agtun to- 
gether in one perpetually, everywhere diffused, force or power. 

I might here close the hazardous attempt to trace a picture of 
nature such as she shows hersejf in the Steppes. But as on the 
ocean &ncy not unwillingly dwells awhile on the image of its distant 
shores, so, before the wide plain disappears from our view, let us cast 
a rapid glance at the regims by which the Stej^tes are bounded. 

The Northern Desert of Africa divides two races of men who 
'bel<»ig ori^ally to the same part of the globe, and whose unrecon- 
'' ciled discord appears as ancient as the mythus of Osiria and Ty- 
V phon, (**) . North of the Atlas there dwell nations with long and 
straight hair, of sallow complexion, and Caucasian features. On the 
south of the Senegal, towards Soudan, lire hordes of negroes in many 
•. different stages of civiljaation. InCentTalAsia,the Mongolian Steppe 
; divides Siberian barbarism &om the ancient civilization of the penin- 
sula of India. 
J The South American Steppes form the boundary of a partial Ea- 
'- ropean cultivation. (") . To the north, between the mountains of 
Venezuela and the Caribbean sea, we find commercial cities, neat 
^ villages, and carefully cultivated fields. Even the love of art and 
' stjentific cidtnie, together with the noble desire of civil fr«edoni, 
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have loDg been awakened there. Q^owardH the Bontli, the Steppe ^) 
terminates in a garage wilderness. Forests, the growth of thousands '' 
of years, fill with their impenetrable faatoesses the hnmid regions 
between the Orinoco and the Amazons. Massive, leaden-colored 
granite roCka (^ narrow the bed of the foaming riyera. Mountains 
and forests resound with the thunder of the falling waters, with the 
roarof IJie tiger-liie jaguar, and with the melancholj, rain-announc- 
ing bowlings <5f the bearded apea. (*) 

Where a sand-bank is left dry by the sh^ow current, the on- 
wieldy crocodiles lie, with open jaws, as motionless as pieces of rock, 
and often covered with birds. (") The boa serpent, his body marked 
like a ehess-board, coiled up, his tail wound round the branch ni 
a tree, lies lurking on the bank, secnre of hig prey; he marks the 
young bull, or some feebler inhabitant of the forest, as it fords the 
stream, and swiftly uncoiling seizes the vicflm, and covering it with 
mucus forces it laboriously down hie swelling throat. (") 

In the midst of this grand and savage nature, live many tribes of . 
men, isolated from each other by the eatraordinary diversity of their \ 
languages : some are nomadic, whoUy unacquainted with agriculture, \ 
and using ants, gnma, and earth aa food; (™) these, as the Otomacs ' 
and Jarores, seem a kmd of outcaats from humanity: others, like I 
the Maquiritarea and Macos, are settled, mwe intelligent, and of 
milder manners, and live on &uits which they have themselves 

Large spaces between the Cossiquiare and the Atabapo are only 
inhabited by the tapir and the social apea, and are wholly destitute 
irf human beings. Figures graven on the rocka (") show that even 1 
these deserts were once the aeat of some degree of intellectual cultl- 
vatjon. They bear witness to the changeful destinies'of man, as do 
the unequally developed flexible languages ; which latter belong to 
the oldest and most imperishable class of historic memorials. 

But as in the Steppe tigers and crocodiles fight with horses and ^ ' 
cattle, BO in the forests on its borders, in the wildemeaacs of Guiana, ' 
man ia ever armed against man. Some tribes drink with unnatural ' 
thirst the blood of their enemies; others apparently weaponless, and '. 
yet prepared for murder, (") kill with a poisoned thumb-nail. The 
weaker hordes, when they have to pass along the sandy margin of 
4» 
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the rivers, careftillj efiace with their hands the traceB of their timid 
footsteps. Thus man, in the lowest stage of almost animal mdeness, 
I as well as amidst the apparent brilliancy of our higher cnltivatioD, 
prepares for himself and his fellow men, increased toil and danger. 
The traveUcr, wandering over the wide globe by sea and land, as 
well as the historic inquirer searching the records of past ages, finds 
everywhere Hie uniform and saddening spectacle pf man at variance 
with man. 

He, ther^iire, who, amidst the unreconciled discord of nations, 
seeks for intellectual calm, gladly tarns to contemplate the silent life 
of vegetation, and the hidden activities of forces and powers ope- 
rating in the sanctuaries of nature ; or, obedient to the inborn im- 
pulse which for thousands of years has glowed. in the human breast, 
gazes upwards in meditative contemplation on those celestial orbs, 
which are ever pursuing in undisturbed honnony their ancient and 
unchan^ng course. 
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ANJSOTATIONS AND ADDITIONS. 

(') p. 25. — " 77ie Lake of Tacarlgua." 
In proceeding throngt the interior of Sooth America from the 
Caraccas oi Yeuezuela shore towarde the boosdary of Brazil, from 
the 10th degree of "north latitude to the Equator, the traveller 
crosses first a>i elevated mountttiii-t^aiu roimiDg in an east and west 
direction, next vast treeless Steppes or Plains (los LlanoB), which 
stretch from the foot of the above-named motrntmns (the coast ch^ 
of Caraccas) to the left bai^ of the Orinoco, and lastly the range 
which occaiMons the Cataracts of Atures and Hajpure. This latter 
range of monntains, Ut which I bave given the name of the Sierra 
Parime, runs in an easterly direction from the Cataracts to Duteh 
and French Guiana. It ia a mass . of mouutiuns divided into many 
parallel ridges,, and is the site of the febled Dorado. It is bordered 
bn the south by the forest plain, through which the river of the 
AmaEOns and the Bio Negro have formed the channels in which 
their waters flow. Those who dfesire a fuller acquaintance with the 
geograpby of these regiona, will do well to consult and compare the 
great map of La Cruz-OImedilla, bearing date 1776, (from which 
almost all the more recent maps of South America have been form- 
ed,) and the map <^ Columbia constructed by me from my own 
astronomical determinations .of geographical positions, and published 
in 1825. 

The coast chain of Venezuela, geagraphieally considered, is a part 
of the chain of the Andes of Peru. The chain of the Andes divides 
itself, at the great mountain junction at the sources of the Magda- 
lena, south of Popayan, (between 1° 55' and 2° 20' latitude,) into 
diree chains, the easternmost of which terminates in the snow-covered 
mountains of Merida. These mountaiuB etnk down towards the 
Pu^mo de laa Rosas into the hilly land of Quibor and Tocuyo, 
which connects the coast chwn of Venezuela with the Cordilleras of 
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GnuduiEttiiarca. The coast chain forms an imbralcea runpart from 

Porto Cabello to the promontot7 of Paria. Ite mean height hard!/ 
equala 750 toisea or 4795 Engliak feet ; yet siaglo Bummits, like the 
Silla de Caracas (also called Cerro de Avila), decked with the purple- 
flowering Befaria, the American Rose of the Aipa, rise 1350 toiaes, 
or 8630 Enghsh feet, above the level of the sea. The coast of 
Terra Pinna bears traces of devastation. We recognize everywhere 
the action of the great current which, sweeping from east to west, 
formed by disruption the West Indian Islands, and hollowed out the 
Caribbean gulf. The projecting tongues of land of Araja and Chor 
paripari, and especially the coast of Cnmana and New Barcelona, 
oScr a remarkable spectacle to the geolo^st. The precipitous 
Islands of Boracha, CMacas, and Chimanas rise lite towers from 
the sea, and bear witness to the terrible pressure of the waters 
agtdast the mountain chain when it was broken by their irruption. 
Prahaps, like the Meditetranean, the AntiUean gulf was once Ul 
inluid sea, which became suddenly connected with the ocean. Hie 
islands of Caba, Hayti, and Jamaica still contain the remnants of 
the lofty mountains of mica slate which bounded this sea to the 
north. It is remarkable that where these three islands approach 
each other most nearly, the highest summits are found ; and we may 
conjecture that the highest part of this AntiUean chain was situated 
between Cape Tiburon and Point Morant. The Copper Mountains 
(Montaiias de Cobre) near Santiago de Cuba, have not yet been 
measured, but their elevation is probably greater than that of the 
Blue Mountains of Jamaica, (1138 toises, 7277 English feet,) 
wbii^ 'Somewhat exceeds the height of the St. Gothard Pass. My 
conjectures on the valley-form of the Atlantic Oce^, and on the 
ancient connection of the continentSf were given more in detail in a 
memoir written in Cnmana, entitled Fragment d'un Tableau Gfolo- 
gique de I'Am^rique M^dionale {Jounwi de Physique, Messidor, 
An. IX.). It is worthy of remark that Columbus himself, in his 
OfBcial Reports, called attention to the connection between the di- 
rection of the equatorial current and the form of the coast line of 
the larger AntiDes. (Examen critique de I'hist. de la G6ographie, 
pp. 104-108.) 
The northern and most cultivated part of the province of Carac- 
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cas is s country of mountains. The coast chain is divided, like the 
Swiss Alps, into several subordinate chains encloong lon^tndinsl 
Tolleja. The most cekbrated of these ia the pleasant valley of 
Aragoa, which prodnces a great quantity of indigo, sugar, cotton, 
and, what is most remarkable, European wheat. He-southent mar- 
gin of this valley adjoins, the beantafol Lake of Yalencia, whose old 
Indian name is Tacarigoa. The contrast l>etween ila opposite shoreB 
gives it a striking resemblance to the I^ike of (Jeneva. It is tnie 
that the bare mountains of Guigae and Gluirips have less grandeur 
of character than the Savoy Alps; but, on the other hand, the 
opposite bulk of the Taca^gua lake, whidi is thickly clothed with 
plantains, mimosas, and triplans, tar surpasses in pictarcsqoe beauty 
the vineyards of the Fays de Yand. The lake is about thirty 
geographical miles in length, and is fuU of small islands, which, aa 
the loss of water by evaporation exceeds the influx, are increasing 
in size. Within some years, sand banks have even become real 
islands, and have received the significant name of the " Newly Ap- 
peared," Las Aparecidas. On the island of Cura, tie remarkable 
species of Solanum ia cultivated which has edible fruit, and which 
Wildenow has desraibed in the Hortus Berolineneis (1816, Tab. 
xivii.). The height of the Lake of Tacarigna above the aea is 
almost 1400 French feet, (according to my measurement exactly 
230 toises, or 1470 English feet,) less than the me&n height of the 
valley of Caiaecas. The lake has several kinds of Mi (see my Ob- 
servations de Zoologiegt d'Anatomie compart, T. ii. pp- 179-181), 
and is one of the most pleasing natural scenes which I know in any 
part of the globe. In bathing, Bonpland and myself were often 
al^med by the appearance of the Bava, an undescribed crocodlle- 
Hke lizard, three or four feet in length, of repulsive aspect, but 
harmless to men. We found in the laketa Typha (Cats-tail), iden- 
tical with the European Typha angnstifolia; a singular fact, and 
important in reference to the geography of plants. 

Two varieties of Bngar-can& are cultivated near the lake, in the 
valleys of Aragua: the common sugar-cane' of the West Indies, 
Cafia criolla: and the cane recently introduced from the Pacific, 
CaS& de OtaheitL The verdure of the Tahitian cane is of a much 
lighter and more agreeable tint, and a field of lb can readily be dis- 



48 BIEPmS ASD DSEERTS. 

tiDgnished at s gre&t distsnco firom » field of the commoo cane. 
The BOgar-cane of Tahiti was first desoribeil by CoiA and Gteorge 
Ewster, who appear, however, from the excellent memoir of (he 
latter npon the edible plants of tlie islands of the Pacific, to hare 
been bat little acqimnted with its valuable qualiti^. Bong^ville 
bronght it to the Isle of France, from whence it was conveyed to 
Cayenne, and nsce 1792 it has been taken to Martiniqae, Hayti, 
and several of the smaller West Indian lalasda. It was carried 
with the bread-froit tree to Jamaica by the brave but nnfortnnate 
Captain Bli^, and was introduced from the li^nd of Trinidad to 
the ncighborii^ coast of Caraccas, where it became a more import- 
ant acquidtion than the bread-frnit, which is never likd^y to super- 
sede a ^ant so valuable, and affording so large an amount of susteii' 
, ance, as the plantain. The Tt^tian sogar-oahe is moch richer ia 
' juice tbui the common ctuie, eud ti> be originally a native of the 
' east of Asia. On an equal surfiice of ^ond, it yields a third more 
sugar than the CaBa criolla, which has a thinner stalk and smaller 
joints. Ah, moreover, the West Indian ialanda be^ to suffer great 
want of ^el, (in Cuba the wood of the orange tree- is used for sugar 
boiling,) the thicker and more woody stalk of the Tahitian cane ia 
an important advantage. If the introdnction of this plant had not 
taken place almost at the same time as the commencement of the 
bloody negro wEff in St. Domingo-, the prices of sugar in Europe 
woidd have risen stUl higher than they did, in consequencft of the 
ruinous effects of those tronbles on agriculture and trade. It was 
an important question, whether the cane of the Pacific, when re- 
moved from ita native sral, would gradually degenerate and become 
the some as the common cane. Experience hitherto hits decided 
against Miy such degetieration. In Cuba; a caballeria (nearly 33 
English acres) fJanted with Tahitian sugar-cane produces 870 hun- 
dred weight of sugar. It is Bingolar that this important production 
of the islands of the Pacific js only cultivated in those parts of the 
Spanish colonies which are farthest from the Pacific. The Peruvian 
coast is only twenty-five days' sail from Tahiti, and yet, at the period 
of my travels in Peru and Chili, the Tahitian cane was unknown 
there. The inhabitants of Easter Island, who sufi'er miich from 
deficiency of fresh water, drink the juice of the sugar-cane, and (a 
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very remarkable physiological fact), also sea water. In tiie Society, 
Friendly, and Sandwich letands, tho light green, thick-stalked 
sugar-cane U always the one cultivated; 

Besides the Cana de Otaheiti and the CaSa criol1&, a reddish 
African variety, called Cafiade Guinea, is outtivated in the West 
Indies: its juice is less in qoanUty than that of the common Asiadc 
ciine, but is said to be better suited for making mm. 

In the province of Cuaocas, the dark shade of die cacao planta- 
tions contrasta beautifully with the light green of the Tahidiui sugar 
cane. Few tropical trees have such thick foli^ as the Theobroma 
cacao. It loves hot and humid valleys : great fertility of soil and 
insalubrity of atmosphere are inseparable tinm each other in South 
America as well as in Amaj and it has even been remarked that, as 
increasing cultivation lessens the ext«nt of the forests, and renders 
the soil and climate less humid, the cacao plantalions become less 
flourishing. For these reasons, these plantations are diminishing 
in nimiber and extent in the province of C^vccas, and increasing 
rapidly in the more eastern provinces of New Barcelona and Gumana, 
and piutioiliu'ly in the moist voody district between Cariaco and the 
Golfo Triste. ^ 

(') p. 26. — " 'Bank^ ii the name given hy Ae natives to thU 
phenomeium." 
The Llanos of Caraccas are occupied by a groat and widely ex- 
tended formation of conglomerate of an early period. In descend- 
ing &om the valleya of Aragua, and crossing over the most southern 
ridge of the coast chain of GuJgiie and Villa de Cuia towards Para- 
para, one finds successively, gneiss and mica slate.; — a pavibably 
Silurian formation of clay slate and black limestone j-^rserpentine 
and greenstone m detached spheroidal masses; — and, lastly, close to 
the margin of the great plain, small hiUs-of augitlo, amygdaloid, and 
porphyritio slate. These hills between Parapara and Ortiz appear 
to ino like volcanic eruptions on the ancient sea-shore of the Llanos. 
Farther to the north are the celebrated grotesque-shaped cavernous 
rocks of MoiTos de San Juan; they ftoiu a kind of rampart, have a 
crystalline gndn like upheaved dolomite, and are rather to be re- 
garded as parte of the shore of the ancient gulf than as islands. I 
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term the Llanos a gulf; for, when ne consider their small elevatioii 
above the present sea level, their form open as it were to the equa- 
torial current sweeping &otu east to vest, and the lowness of the 
«istem coaat between the mouth of the Orinoco and the Easequibo, 
we can scarcely doubt that the eea onee oveiflowed the whole basin 
between the coast chtun of Caraccas and &b Sierra de la Parime, 
and beat against the mountains of Merida and Pamplona; (as it ia 
supposed to- have overflowed the plains of Lombardy, and beat 
agiunst the Cottian and Pennine Alps.) The strike or inclination 
of the American Llanos is also directed from west to east. Their 
height at Calabozo, 400 geographical miles from the sea, is barely 
30 tois^ (192 English feet); being 15 toises (06 English feet) less 
than that of Pavia, and 45 tbiaee (288 English feet) less than that 
of Milan, in the pbuus of Lombardy between the Alps and Apen- 
nines. The form of the sur&ce of this part of the globe reminds 
one of Claudian's expression, "curvata tumore parvo planities." 
The horizontality of the Llanos is so perfect that in many portions 
of them no part of an area of more than 480 square miles appears 
to be a foot higher than the rest. If, in addition ta this, we imagine 
to ourselves the absence of all bushes, and even in the Meaa de Pa^ 
vones the absence of imy isolated palm trees, it will afford some idea 
of the singular aspect of this sea-like desert plain. As far as the 
eye can reach, it can hardly rest on a smgle object afew inches high. 
If it were not that the state of the lowest strata of the atmosphere, 
and the consequent changes of refraction, render the horizon con- 
tinually indeterminate and undulating, altitudes of the sun might 
be taken with the sextant from the margin of the pbun as well as 
frovi the horizon at sea. This great horizontality of the former sea 
bottom makes tie "banks" more striking. They are broken strata 
which rise abruptly from two to three feet above the Surrounding 
roek, and extend uniformly over a length of from 40 to 48 £ng]igh 
geographical miles. The small streams of the Steppes take their 
rise on these banks. 

In passing through the Llaiios of Barcelona, on our roturn from 
the Rio Negro, we found frequent traces of earthquakes. Instead 
of the basks standing hig/ur than the surrounding rock, we found 
here solitary strata of gypsum fixim 3 to 4 toises (19 to 25 English 
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feet) liymer. Fartlier to the weat, oeu the jnnction of the Gknn 
nith the Orinoco, and to' the east of the missioa of S. Pedro de 
Alcantara, an extensiTO tract of dense forest sank down in an earth- 
qnttke in 1790, and a lake was formed of more than 300 toisea 
(1918 English feet) diameter. The tall trees (Deemanthos, Hy- 
menteae, and. MaljHghias) long retted their foliage a.&i verdure 
under the water. 

(*) p. 26. — " We eeem to see hefort vt a akordem ocean." 
The prospect of the distant Steppe is still mtore striking, when 
tiie spectator iias been long accustomed in the dense ferests both to 
a very i^tficted field of view, and to the aspect of a rich and hi^ily 
luxuriant vegetation. Inefiaceahle'is the imptession which I received 
on our return from th'e Upper Orinoco, when, ^m the Hato del 
Capuchino, on a monntain oppoMte to the mouth of the BJo Apnre, 
we first saw again the distant Steppe. The sun had just set; the 
Steppe appeu«d to rise like a hemisphere; and the light of the 
rising atan was retracted in the lowest strstom of air. The exces- 
sive heating of the pl^ by the vwtical rays of the sun causes the 
variations of refraction — occasioned by the effects of radiation, of 
the ascending current, and of t^e ctHitact of strata of air of mtequal 
deouty — U> continue through the entire night. 

(*) p. 26. — " The *to»y crml." 
Immense tracts of flat, bare rock form peculiar -and dtatacteristio 
features in the Deserts both of Africa and Asia. In the Schamo, 
which separates Mongolia and the mountain chains of Uhuigom and 
Malakha-Oola from the north-west part of China, tJiese banks of 
rock are called Tsy. They are also found in the forest-covered 
{4tuns of the Orinoco, surrounded by the nwet luxuriant yegetataon 
(BeUtjpn Hist. t. ii. p. 279). . In the middle of these flat, tabular 
masses of granite and syenit« of some thousand feet diameter, de- 
nuded of all vegetation save a few scantily distributed lichens, we 
find small isl^ds of soil, covered with low and always flowering 
plants which give them the ajqteaiance of little gardens. The 
monks of tiie Upper Orinoco regard these bare and perfectly level 
surfaces of rock, when they »e of considenible extent, as peouliai^' 
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^t to caoBe fevers a&d otter iUnesBes. Sever^ nuBsiosuy Tillages 
have be«n deserted (% remored ebewtkere in consequence of tliis 
qpinion, which is .vwy widely diffiised. Supposing the opinion cor- 
rect, b sach' an influence of these flat toeks or kxas to. be attributed 
to a chemioal action on the atmospherej ^a merelj to, the eflfect ef 
increased nidiation ? 

I (*) p. 26. — " The UaTtoi and Pampas of South America, and the 
Prairki of Ae Miaaowri." , 
The phjHcal and geognostioal views entertained reqieoting the 
western part of Nortli America have been rectified in many respects 
by the adventnrous journey of Major Long, the ezoellent writings 
of his companion Edwin Jamea, and more especially by the com- 
prehensive observations of Captain Fr^ont These, and all otJier 
recent accounts, now place in a clear ligl)t what, in my work on 
New Spiun, I oonld only pnt forward as «mjectnre, on the Bubject 
{£ the mountain ridges and pl^ns to the north. In the description 
of uatore as well as in historical inquiries, facts long remain isolated, 
until by laborious investigataeu t^ey are brought into connection 
with eaoh other. 

The east ooast of the United, States of North America runs from 
south-west to north-eas^ in the same, direction aa that followed in 
the southern hemisphere by the BrazUian coast frtnn the river Plate 
to Olinda. In the two hemispheres two ranges of mountains exist 
at a sbrat distance from the easCeni -coast ; they are more nearly 
parallel to each other than they are to the more west^ly chain, 
o^ed in South America the Cordilleras of Peru and (Mli, and ia 
North America the Bocky Houutains. The Brazilian system of 
ntQuntains forma an isolated group, of which the highest summits 
(-the Itacolumi and Itambe) do not rise above the height of dOO 
tKMses (57d5 English feet). The most easterly tidges, which are 
nearest to the Atlantic, follow a uniform direction &om SSW. to 
NNE.; more to the west the group becomes broader, hut diminishes 
considerably in he^ht. The Parecis hills approach the rivers Itenes 
and Chiaporfi, and the mountains of Agnapehi (to the south of Vil^ 
labdla) approach the lofl^ Acides of Cochabamba and Santa Cruz 
delaSierra. 

dmhio:^, Google 
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There is no immediate connection between tbe eaatem snd Teirteni 
chains — the 3raxilian mountaina, and the Gordillens of Fern — frv 
the low province of Chiqoitos, which is a longitndinal valley ran- 
ning &om north to soath, and opening into tbe pltuns boA of the 
Amazons and of the river Plate, separates BiazS on die east from 
the Alto Peru oa t&e west. Here, as in Poland and Bosaia, an 
often ahuoet Imperoeptible rise of ground (called, in Sclavtmian, 
Uwal;) forme ^e separatii^ nat»-line between the Piloomayo and 
the Madeira, between the Agoapehi and the Gtiapor^ and between 
the Paraguay and the Rio Topayos. The swell of the ground nOu 
to the Bouth-eaat from Ohayanta and Pomabamba (lat. 19°— 20°)t 
trav^^es tbe province o( Chiqnitoe, whidi, since the expolsion of 
tbe Jesoits^ has again become almoBt a terra incognita, and fh^s, 
to tbe nrath-east, where there are only detached mountains, the 
"4ivortia aquanun" at tbe sources of the Bstirea aod near Villa- 
bella, lat IS"-!?". 

This line of separation of the waters ia important in relatitm to 
Acdlities of intercourse, and t» the inorease of cultivation and 
ciyiliiation : more to tbe north (2*-^° N. lat.), a similar line 
divides tbe basin of tbe Orinoco "from that of the Amazons and the 
Bio N^ro. These risings or swellings in the plains (called, by 
Frontin, terrse tumores) might be regarfed as undeveloped systems 
of mountains, which would have connected two apparentiy isolated 
groups (the Sierra Parime and the Brazilian mountiuns) with the 
Andes of Timana and Goobabamba. These relations, which have 
been hitherto bnt little attended to, are the ground of tbe division 
which I have made of South America into three basins : vis., those 
of the Lower Orinoco, of the Amazons, and of the Bio de la Plata. 
Tbe first and last of these are Steppes or prairies ; the middle basin, 
that of the Amazons, between the Sierra Parime and the Brazilian 
group of mount^s, is a forest-covered plain or E^tea. 

If we wish to trace, in equally few lines, a sketeh of tbe natural 
features of North America, let us cast onr eyes first on the mount- 
un chain which, running from sonth-e^ te ntnth-west, at first low 
and narrow, and increasing both in-breadth and height from Panama 
to Veragoa, Groatimala, and Mexico (where it was the seat of a eivil- 
iiation which preceded the arrival of Europeans), arrests the gene- 
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ral eqo&toiial ctment ' of the waten of the ocean, and opposes » 
barrier to the more rapid commercial intercourse of Europe and 
Western Afiica with the eastern parte of Asia. North of the ITth 
degree of latitude and. the, celebrated isthmuB of Tehuantepec, the 
moutthuoB, quitting the coaat of the Pacific, and following a more 
direct nwtherlj (^urse, 1>eoome an inland Cordillera^ In Nortli 
Mexico, the " Onuie MountaiuH" (Sierra de laa Grullas) iorm part 
of the Rocky Mountfun cbm. Here rise, to. the west, the Oolum- 
bia and the Rio Colorado of California; and, to the east, the JEUo 
Koxo de Natchitoches, the Candian, the Arkansas, and the Platte 
or shallow river, a name which hag latterly been ignorantlj trans- 
formed into that of a silver-promising river Plate. Between the 
aourcea of these rivers (from N. lat. 37" 20' to 40" 13') rise thr«e 
lofty Buinmite (formed of a granite cont^ing much hornblende and 
little mica), called Spanish Peak, James's or Pike's Peak, and Big 
Horn or Long's Peak. (See my Eesiu Politique sur la Konvelle 
Espagne, 2me ^it. t. i. pp. 82 and 109i) The elevation of these 
peaks exceeds that of any of die summits of the Andes of North 
Uexioo, which, indeed, from the ISHi and 19th parallels of latitude, 
or from the group of Orizaba and Popocatepetl (respectively 2717 
toises or 17,374 English feet, and 2771 toises or 17,720 English 
feet), to Santa F^ and ThM, never, reach the limits of perpetual, 
snow. James's Peak, in lat. 38° 40', is supposed t6 be 1798 toises, 
or ll,4d7EngliBh feet; bat of this elevation only 1335 toises (8537 
English feet) has teen measured trigonometricall v. the r«maiBiiig 
463 toises, or 2960 En^sh feet, being dependent,\n -the absence 
of barometrical observatioBs, on uncertain estimations of the decli- 
vity of streams. As a trigonometrical measurement can hardly ever 
be tmdertaken horn the, levd of the. sea, measurements of inaccess- 
ible heights must generally.be partly trigonometrical, and partly 
barometrical. Estimations of the Ml ef riveis, of their rapidity, 
and of the length of their course, are so deceptive, that the pl^ 
at the foot of the Bocky Mooutiuas, nearest to the summits ahoVe 
spoken of, was estimated, previous to the important expedition of 
Gapt. Fi€mont, sometimes at 8000, and sometimes at 3000 feet. 
(Long's Expedition, vol. ii. pp. 36, 362, 382, App. p. xxivii.) It 
was fiom a similar deficiency of barometrical measurements that the 
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trae elevaticm <^ the Himolftya contiBned bo long nnoertiun : but 
now tliG reeoDTces whieh bekng to the craltiTataon of eoieiice bkve 
increased in India to each A i^Ke, that Obtain Q«rard, when on 
the Tarhigang, near the Sutlej, north of Shipke, at as elevation <tf 
19,411 English feet, after breaking three barometers, had Bijll ftrar 
equally correct ones remaining. (Oritical Beeeaiehes <ai l^ology 
and Ge<^r8phy, 1824, p. 144.) 

Fr^ont, in the expedition which he made in the years 1842—1844 
- by Older of the Gorernment of the Unit«d States, found the highest 
sununit of the whole chain of the Bocky Mountains to the nor^ 
north-wset of Spanish, James's, Long's, and Laramie Peaks. This 
snowy summit, of which he measured the devation bannuetricallj, 
belongs to the group of the Wind River monntfuns. It bean on 
the large map, edited by Colonel Abort, Chief of the Topographical 
Office at Washington, the name of Frtmonf a Peak, and is ntuated 
in 43° 10' lat. and 110° 13' W. long, from Greenwich, almost BJ* 
nortJi of Spanish Peak. Its height, by direct measniement, is 
12,7S0 French, or 18,568 En^sh feet. This would make Fr^onf s 
Peak 824 toises (or 2072 English feet) higher than the elerataon 
asragned by Long to James's Peak, which, according to its podtaon, 
appears to be identical with Pike'a Peak in the map above referred 
to. The Wind River Mountains form the "divortia aqoamm," or 
diviuon between the waters flowing towards dther ocean. Captain 
Fremont (in his Official Report of tbe EzpToring Expedition to the 
Bocky Moiintains in the year 1842, and to Oregon and North Cali- 
fornia in the years 1843-44, p. 70), says, " We saw, on one dde, 
countless monntiun lakes, and the eonrces of the Bio Colorado which 
cturies its waters through the Gulf of California to the Pacific; and, 
on tho other fude, the deep valley of the Wind River, where are 
ntoated the sources of the Yellowstone Eiver, one of the principal 
branches of the Missouri, which unites with the Misrissippi at St. 
Lbuis. To the north-west, rise, covered with perpetual snow, the 
somnuts called the Trois Tetons, where the true source of the Mis- 
souri itself is utnated, not far from that of the head water of the 
Oregon or Columbia, or the source of that branch of it called Snake 
Kiver or Lewis Fork." To the astoniMimeut of the adventurous 
travellers, they found the top of Fr&nonf s Peak visited by b^s : 
5* ■ 
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perliape, like the bntteiflies seen by me, also uooDg perpetoal snow, 
Init in much more elevated regiona in the AndeB of Peru, they had 
been oarried thither iavolimtanlj by ascending cuirents of aii. I 
have seen in the Pacific, at a gieat distance from the -coast, large 
winged lepidopterons insecte &11 on the deck of tke ship, having, ng 
doubt, been carried lar oat to sea by land winds. 

Fremont's map and geographic^ investJgatiouB comprehend the 
extensive rejpon from the junction ot the Kansas Riv» with the 
UiBSOori, to the falls of the Colombia and to the misnons of Santa 
Barbara and Pueblo de los Angeles in New California; or a space 
of 28 degrees of Ibn^tude, and from the 34th to the45th parallel of 
latitude. Fonr hundred pcNnts have been determined hypBometri- 
cally by barometric observations, Mid, for the meet part, geographi- 
eally by astronomical observationB j so that a district which, with 
the windings of the route, amounts to, 3600 geographical miles, 
from the month of the Kansas to Fort Vancouver and the shores of 
the I^ific (almost 720 miles more than the distance from Madrid 
to Tobolsk), has been represeut«d in profile, showing the relative 
heights above the level of the sea. As I was, I beUeve, the first 
person who undertook to represent, in geognostic profile, the form 
of entire countries — such aa the Iberian peninsula, the highlands 
of Mexico, and the Cordilleras of South America, (the semi-per- 
spective projections of a Siberian traveller, the Abb6 Chappe, were 
founded on mere and gsnerally ill-judged estimations of the fall of 
rivers) — it has ^ven me peculiar pleasure to see the graphical 
method of representing the fbrm of the earth in a vertical direetion, 
or the elevations of the solid portions of oar planet above its watery 
covering, applied on so grand a scale as bas.been done in Fremont's 
map. In the middle latitudes of 37° to 43°, tbe Bocky Moontuua 
present, besides the higher snowy summits comparable witii the Peak 
of Teneriffe in. elevation, lofty plains «f an extent hardly met with 
elsewhere on the sur&ce of the earth, and almost twice as extensive, 
in an east and west tSrection, as that of the Mexican plateaux. 
IVom the group of mountains, which commences a littie to the 
west of Fort Laramie, to beyond the W&hsatch moantains, there 
is an uninterrupted swelling of the ground from 5300 to 7400 
E ng lish feet above the level of the sea. A similar elevation may 
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even be said to occupy the whole epace from 34° to 45° between tbe 
Bocky Modstains proper and tho Califbmian snowy coast chain. 
This epace, a kind of broad longitudinal valley like that of the L&ke 
- cf Titioaca, has been. called, by Joseph Walker, a traveller well 
acqoalnted with these western regitms, and by Captain Fremont, 
" The Oreat Baaa." It is a tena incognita of at least 128,900 
sqnaie miles in ext«iit, arid, almost entirely without human inhabit- 
ants, and full of salt lakes, the largest of which is 4200 English 
feet above the level of the sea, and is ooBnected with the narrow lake 
of Utah. (Fremont, Report of the Ezplfning Expedition, pp. 154 
and 273—276.} The last mentioned lake receives the abundant 
waters of the "Book Biver;" Timpan Ogo, in the Utah language. 
Father Esoalantc, in journeying, in 1776, from Santa F€ del Nuevo 
Mexico to Monterey in New California, discovered Fremont's "Great 
Salt Lake," and, confounding lake and river, gave it the name 
of Lagona de Timpanogo. As such I inserted it in my map of 
Mexico; and this has given rise to much uncritical discussion on 
the assumed non-existence of a groat inland salt lake in North Ame- 
rica — a question previously rwaed by the wel]-inf<nmed American 
geographer Tanner. (Humboldt, Atlas Mexicain, planche 2 ; Essai 
Politique sur la Nouvelle Espagne, t. i. p. 231, t ii. pp. 243, 318, 
and 420; Fr6mont, Upper California, 1848, p. 9; and, also, Duflot de 
Mofras, Exploration de I'Oregon, 1844, t. ii. p. 40.) Gallatin says 
expressly, in the Memoir on the Abori^al Races in the Aichseologia 
Americana, vol. ii. p. 140, "General AsUey and Mr. J. S. Smith 
have fomtd the Lake Timpanogo in the same latitude and louj^tude 
nearly as had been assigned to it in Humboldt's Atlas of Mexico." 
I have dwelt on Gi%' remarkable swelling of the ground in the 
re^on of the Rocky Mountains, because, doubtless, by its elevation 
and extent, it exeroises an influence hitherto but little considered, on 
the climatfl of the whole continent of North America, to the' south 
and east. In the ext^islve, continuous {bateau, Fremont saw the 
waters covered with ice every night in the month of August. Nor 
is the elevation of this region legs important as respects the social 
state tuid progress of the great Uhited States of North America. 
Althou^ the elevation of the line of the separation of the waters 
nearly equals that of the Passes of the Simplon (6170 French; or 
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6576 English feet), of tteSt. Gothard (6440 French, or 6865 En- 
glish feet), and of the St.Bemaid (7476 Trench, or 7969 Bngliflh 
feet), yet the ascent is to gradual,, as to offer no obstacle to the use 
of wheel caniagee of all kmdB in the eonununtcation between the 
bagine of the Missouri and the Oregon ; in other words, between the 
states on the Atlantic sea board opjxaite Europe, and the new set-- 
tlements on the Oregon and Colombia opposite China. The ilanerary 
distance from Boston to Astoria on the Pacific at the month of the 
ColHmbia, is, according to the difierenoe of longitude, 2200 geo- 
graphical miles, or about one-sixtJi less than the distance of Lisbon 
from the Ural near Katharinenburg. From the gentleness of the 
ascent of the high plateau which le&ds from the Sfissonri to Cali- 
fornia and to the basin of the Oregon — (from the River and F<Ht 
Laramie, on the northern branch of the Platte EJver, to Port 
Hall on the Lewis Fork of tlie Odnmbia, all the camping places of 
which the height was measured were from upwards of fire to seven 
thousand, and at Old Puk even 9760 Frcmch, or 10,403 English 
feet) — it has not been easy to detemiine the utuation of the culmi- 
nating pointy or " divortia aquarum." It is sonth of the Wind River 
mountains, nearly midway between the Mississippi and the coast of 
the Pacific, at an elevation of 7027 French, or 7490 English feet; 
therefore only 450 French, or 480 English feet lower than the Pass 
of the Great St. Bernard. The immigrants call diis point " the 
South Pass." (Fr&nont^s Report, pp. 3, 60, 70, 100, 129.) It is 
situated in a pleasant district, in which the mica elate and gneiss 
rock are found covered with many species of Artemisia, particularly 
Artemisia tridentata (Ifuttall), asters, and cactuses. Astronomical 
determinations give the latitude 42° 24', and the longitude 109° 24' 
W. from Greenwich. Adolph Erman has tdready called attention 
to the circumstance that the direction of the, great ch^ of die 
Aldan mountains in the east of Ama, which divides the streamB 
flowing into the Lena from those which flow towards the Paciflo, if 
prolongol on the suriace of the globe in the direction of a great dt- 
de, passes throogh several summits of the Rocky Afountiuns, be- 
tween the parallels of 40° (md 55°. ."Tbns an American and an 
Adatic chain of mountains appear to belong to one great Assure, 
following the directiMi of a great circle, or the shortest course from 
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point to point." (Compture Ennan'e Beieenm die Erde, Abth. i. 
bd. iii. a. 8, Abth. ii. bd. i. s. 386, with his Archiv ftir wissen- 
Bchafiliche Kuude von Rueeland, bd. vi. e. 671.) 

The Bocky Monntains which sink down towards the Mackenne 
River, which is covered a large portion of the year with ice, and the 
highlands from which.eingle enow-clad eummits rise, u« altagetber 
distinct from the more westerly and higher mountains of the coast, 
or the chain of the Californian Maritime Alps, the SierraNevadade 
California. However ill selected the now generally uBed name of 
the Bocky Moontains, to designate the most northerly continnation 
of IJie Mexican Central Ohain, it does not appear to me desititble to 
change it, as has been often proposed, for that of the Oregon Chain. 
Although theec mountains do indeed contain the sources of Lewis's, 
Clark's, and Noiiii Fork, the three chief branches which form the 
mighty Oregon, or Columbia Kiver, yet this river also breaks 
through the Califomian chain of anow-clad Maritime Alps. The 
name of Oregon District is also employed politically and officially 
for the smaller territory west of the Coast Ohain, where Fort Van- 
couver and the Walahmntti settiements are situated, and therefore 
it is the more desirable not to give the name of Oregon either to the 
Central or the Coast Chain. This name is connected with a most 
singular mistake of an eminent geographer, M. Malte Brun : Beading 
on an old Spanish map, "And it-is not yet known (y aun se ignorai) 
where the source of this river" (the river now called the Columbia) 
"is situated," he thought he recogniaed in the word ignora the name 
of Oregon. (See my Kasai politique snr la Nouvelle Espagne, t. 
u.p. 314.) 

The rocka which, "where the Colombia breaks through the Chain, 
form the Catar^te, mark the continuation of the Sierra Nevada de 
California .from the'44th to the 47th degree (^ latitude. (Fremont, 
Geographical Memoir upon Upper California, 1848, p. 6.) This 
aortihem continuation comprises tbe three colossal sommite of Mount 
Jefferson, Monnt Hood, and Mount St. Helen's, which rise m<^« 
than 14,540 French ot 15,500 English f^et above the level of the 
sea. The height of this Coast Chain, or Range, far exceeds, thero- 
fore, that of the Bocky Mountains. " During a journey of eight 
months' duration which was made tdong the Maritame Alp»|" **r" 
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Captun Fremont, ib hie Report, p. 274, "we bad mowy peaks 
always is view ; we had sunnonnted the Rocky Monntuns by the 
South Pass at an olevatioD of 7027 (7490 E.) feet, but wb found 
the passes of the Maritune Alps, which are drrided into several 
parallel ranges, more than 2000 feet higher;" therefore, only about 
1170 feet (1247 B.) below the summit of Etna. It ia extremely 
remarkable, and reminds as (rf the difference between the eastern 
and western Cordilleras of Chili, Uiat it is only the chain of monnt- 
ains nearest to the sea (the Galifomian range), which has still 
active volcanoea. The conical mountains of Regmer and St. Helen's 
are seen to emit smoke almost constantly, and on the 23d of No- 
vember, 1843, iifount St. Helen's sent forth a qnanldty of ashes 
which covered the banks of tiie OcJumbia for forty mHea like snow. 
To the volcanio Coast Range also belong, (in Rosraan America in 
the high north,) Mount St. .Elias (1980 toises hif^, according lo 
La Perouse, and 2702 toises, according to Malasptna (12,660 and 
17,850 E. feet), and Mount Fair Weather (Cerro de Buon Tempo) 
2304 toises, or 14,732 E. feet high. Soth these mountains are 
supposed to be still active volcanoes. Fr^ont's Expedition (which 
was important alike for its botanical and -geolc^cal lasults),' collected 
volcanic products, such as sooiiaceons basalt, trachyte, and even obsi- 
dian, in the Rocky Mountains, and found an ezldnct volcanio crater a 
little to the east of Fort Hall (ht. 43' 2', long. 112° 28' W.); but 
there are no signs of volcanoes still active, that is to say, emitting at 
thaea lava or ashes. We are not to confound with such activity the 
still imperfectly eiplained phenomenon of "smoking hills;" "c6te8 
brfil^B," or " terrains ardena," as they are called by the EngUsh set- 
tlers, and by natives speaking French. An accurate observer, M. 
Nici^et, says, " Ranges of low conical hills are covered with a thick 
black smoke almost periodically, and often for two or three years toge- 
ther. Noflunesareseen." ThispheQomenanehowsitselfprincipally 
, in the district of the Upper Missouri,and still nearer to the eastern de- 
clivity of the Rocky Mountains, where a river bears the native name 
of Mankizitah-Watpa, or the "river of the smoking earth." Sco- 
riaccous pseodo-volcanio products, such as a kind of porcelain jasper, 
are found in the vicinity of the "smoking hills." Since the espe- 
dition of Lewis and Clark, an opinion has beoome prevalent that the 
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Misaonri depodis real pumice' <ai ite banks. Fine, cellnlu, whitiBh 
masE^ have been oonJbuDded with pumice. E^xtfeaeor Ducatel wbb 
disposed to ascribe ibis a]^)earaiice, vbich wag piincipaUy obaerred 
in the cbaOc formation, to a " decomposition of water bj Bnlj^orie 
pyrites, and to a reiaedon on beds of lignite." (Compare Fi^monf e 
Ecport, pp. 164, 184, 187, 193, and 289, irith NicolWs Dlnatration 
of the HydiopKphical Basin <^the Upper MiesiBsippi Biver, 1S43, 
pp. 39-41.) 

If, in concluding these few general oonsiderationa oa the phyucal 
geography of North America, we once more- turn onr attention to 
the spaces whidi sqiarat« the two divei^g Coast Chains &om the 
Central Cbain, we find, in- Btiiking contrast, on the one band, the arid 
muuhabited platean of above five . or six thousand feet elevatife, 
which in the west interrenea between the C^itr^ Chain and tlie Cali- 
fomian Maritime Alps which skirt the Pacific; imd on the eastern 
aide of the Bocky Monntfuns, between them and the Alleghaniee, 
(the highest sammlts ,of which, Moimt Washington and Mount 
Marcy, are, accwding to LyeU, «!i40. and 6066 French, or 6652 
and 5400 English feet above the level of the sea,) the vast, well- 
wat«red, and fertile low plun or basin of the Hisaisaippi, the greater 
part of which is from 400 to 600 French feet above the level of the 
sea,) or about twice the elevation c^ the plains of Lombardy. The 
hypsometrie confmaatlon of this eastern region, i. e. the altitndc of 
its several parts above the sea, hais been elucidated by 4he valuable 
labors of the faighly-talented Fiench astronomer, Nic«^et, of whom 
science has been deprived by a too early death. Hia large and 
excellent map of the Upper Mississippi, c<mstnicted in the years 
1836-1840, is based, on 240 astronomicaUy determined latitudes, 
and 170 barometpc measurements of elevation. The plain which 
contains the basin of the Mississippi is one with the Northern 
Caaadiao plain, so that one low region extends froni Hm 0-nlf of 
Mexico to die Arctio Sea. (Compare my lUHlation Historiqae, t 
iii. p. 234, and Nicollet's Kepor^ fo the Senate'of the United 
States, 1843, pp. 7 and 57.) Where the phun is undulating, and 
where, between 47° and 48° of latitude, low hills (cdteau des proi- 
, riee, and eSteau des bois, in the still on-English nomenclature of 
the. natives) occur in connected ranges, these ranges and gentle 
Rwellinga of the ground divide the waters which flow towards Hud- 



soa's Bay from thoee which Beek the Qulf of Mexico. Such a 
dividing line 13 formed north of lAke Superior hj the MiBsabsy 
Heighta, and more to the west by the " Hantcura dea Terres," in 
which were firet discovered, in 1832, the trae aoarees of the Missia- 
wppi, one of the largest rivers in the world. The highest of these 
ranges of hills harfij attaiaran elevatiMiof 1400 to 1500 (1492 to 
1599 English) feet. From St. Louia, a little to the sOath of the 
junction of the Missouri and the Mississippi, to the mouth of the 
latt«r river at Old French Balize, it has only- a fall of 357 (380 
English) feet in an itinerary distance of more than 1280 geographi- 
cal miles. The surface of Lake Superior is 580 (618 English) feet 
above the level of the sea, and ite depth near Magdaleti Island is 742 
(791 English) feet ; its bottom, therefore, is 162 (178 English) feet 
below the Burfece of the ocean. (Nicdlot, pp. 99, 125 and 128.) 

Beltrami, who separated himself from Major Long's Expedition in 
1825, boasted of having di3covered the source of the Mississippi 
in Lake Cass. The river in the upper part of its course paeees 
through four lakes, of which Lake Cass is the second. The upper- 
most is the Istaca Lake (iiikt. 47° 13', and long. 95° 0'), and was 
first recognized ae the true source of the Mississippi in the expedition 
of Schoolcraft and Allen in 1832. This afterwards mighty river is 
only 17 feet wide and 15 inches deep when it issues from the singu- 
lar horseshoe-shaped Lake of Istaca. It was not until the scientific 
expedition of N^icoUet> in 1836, that a clear knowledge of the locali- 
ties was obtained and rendered definite by astronomically determined 
positions. The height of the sources of the Mississippi, vis. of the 
remotest affluent received by the Lake of Istaca from the dividing 
ridge, or "Hauteoj de Terre," is 1675 (1680 English) feet above 
the level of the a^ In the immediate vicinity, and indeed on tho 
southern slope of the same dividing ridge, is Elbow Lake, in which 
the smaller Bed River' f^ the north, which after many windings 
flows into Hudson's Bay, has its origin. The Carpatiuon Mountains 
present similar circumstances in the proximity and relative positions 
of the sources of rivers which send ,tli^ waters respectivply to the 
Black Sea and to the Baltic. Twenty small lakes, forming narrow 
groups to the south and west of Lake Istaca, have received from M. 
Nicollet the names of distinguished European astroiiomers, adversa- 
ries as well as friends.- The map thus becomes a kind of ge<:^;nphi> 
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oal &lbnm, reminding one of the botanical allnun of Biue and Pavon's 
liloM Peruviaua, in nhich tke names of new genera of plants were 
adapted to the Gonrt Calendar, and to the varionB ohfuigeB taking 
pUc8 in the Oficiales de la Secretaria. 

To the east of the MisBisaippi dense toreats atill partially prevail; 
bnt to the west of the river there are only Prairiesj in which the 
buf^o (Bos americanns), and the mnak ox (Bos moBchatos), feed in 
large herds.. -Both these animajs (the hu^st of the New World) 
serve the wiwdering Indians, the Apaches Llaueros and the Apaches 
Ijpanos, for food. The Assiniboina sometimes hi]l in a few days 
from seven to eight hnndted bisons in what are called " bison parks/' 
artificial enclosureB into which the wild herds are driven. (Maii- 
milian, Prinz zn Wied, Beise in das iunere Nwd-America, bd. i. 
1839, 8. 443.) The American bison, or bofialo, oaUed by the 
Mexicans cibolo, which is frequently killed merely for the sake of 
the tosgne, a much-prized, dainty, ia by.no means a mere variety of 
the Anrochs of tie Old Continent; although aome other kinds of 
auimala, as the elk (Oeryus alces) and the reindeer (Cervus taran- 
dna), and even, in the human race, the short-stattued polar-man, are 
oommoD to the northern parts of botJi continente, evidencing their 
fwmer long^iontinued connection. The Mexicans c^ the European 
ox ut the Aztec dialect "quaqoahue," a homed animal, from qna- 
qnahnitl, a horn. Some very large horns of cat^e' found in the 
ancient Mexican buUdinga, not far from Cuemavaca, to the south- 
west of the cjty of 'Mexico, appear to me to. have belonged to the I 
muak ox. The Canadian bison can be tamed to agriculture ktor. f 
It breeds with the European cattle, but it waa long uncertain whether 
the hybrid was fruitful. Albert Gallatin, who, before he appeared 
in Europe as a distinguished diplomatist, had obtained by personal ^ 
inspection great knowledge of the uncultivated parts of the United: 
States, assures us that "the mixed breed was quite common fifty; 
years ago in some of the north-western counties of Virginia; and| 
the cows, the issue of that mixture, propagated like dl others." "I: 
do not remember," he adds,, "the grown bison being tamed, but 
Bometimea young bison calves were caught by dogs, and were brought'. 
up and driven out with the European oows." At Monongahela t^ 
the cattle were for a long tim& of this mixed breed : but compl ' 



were made that they gave very little milk. The &Torite food of 
the bison or boffiJo is Tripsacmn daotyloides (called bo^o grass in 
Nortli Oarolina), and an uudeecnbed apecies of clover nearly allied 
to Trifolimu repens, aai designated by Barton as Trifolium bisoni- 

Z have already called attention eleewhere (Ooemoe, vol. ii. note 
435, EngliBh.ed.) to the drcnmatanee that^ according to a stAtemeot 
' of the tmstworthy Q«mara (Historia General de las Indias, cap. 214), 
there was Btill living in the Nxteenth century, in the uorth-wrat of 
Mexico, in 40° latitude, an Indian tribe, whose principal rit^ies 
consJBted in herds of tame bisons (bneyee con ana giba). But not- 
withstanding the possibility of taming the bison, notwithstanding 
the quanti^ of milk it yields, and notwithsttuiding the herds of 
lamas in the Cordilleras of Peru, no pastoi^ life or pastoral people. 
were found when America was discovered, and there is no historical 
evidence of this intermediate stage in the life of nations ever having 
existed there. It is worthy of remark that the American bufUo or 
bison has exerted an influence on the progress of geography in track- 
less mountainous regions. These a.nTinftl|j wander, in the winter, in 
search of a milder climate, in herds of several thonsands to the soath 
of the Arkansas Biver. In these migrationa their size and unwieldi- 
nesa make ' it difficult for them to pass over high mountains. "When, 
therefore, a well-troddeq buffalo path is met with, it is advisable to 
follow it, aa being sure to conduct to the moat convenient pass across 
the mountains. The best routes through the Cumberland Monnt- 
ains, in the sontli-west parts of Virginia and Kentucky, in the 
Rocky Mount^ns between the sources of the Yellow Stone and the 
Platt«, and between the southern branch of the Colombia and the 
Bio Colorado of California, were thus marked out beforehand by. 
bufialo paths. The advance of settlement and cnlfeivation has gra- 
duaUy driven the buffiilo from alt the Eastern States : they formerly 
roamed on the banks of the Mississippi and of the Ohio Sir beyond 
Pittsburg. (ArchjBologia Americana, vol. ii. 1836, p. 139.) 

From the granitic cliffs of Diego Bamirez — in the deeply indented > 
and intersected Tiema del EVego, which containa on the east silurian 
schists, and on the west the same schists altered by the metamorphic 
action of subterranean fire, (Darwin's Journal of Researches into the 
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Geology and N&toral History of the Coimbries Tudted in 1832-1836 
l^ tlie Sliips Adventnre and Beagle, p. 266) — to tlie North. Polar 
Sea, the Cordilleras extend in length more than 8000 geogrephical 
miles, l^ey are the longest thongh net the loftiest- chun on our 
planet; being raised from a cleft rnnning in the direction of a meri- 
diim from pole to pole, and exoeeding in linear distance the interval 
which in the Old Continent separates the Pillars of Hercules from 
the Icy Cape of the Tchnktches in the north-^ast of Asia. Where 
the Aodes divide into several parallel ch^ns, it is remarked that the 
ranges nearest the sea ue tisoally those which exhibit.most volcanic 
activity; but it has also been observed repeatedly, that, when the 
phenomena of still active subterranean fire disappear in one ch^, 
they break out in another' chain running pal^el to it. Generally 
speaking, the volcanic cones are found in a direction corresponding 
with that of the axis of direction of tbe entire chain ; but in the 
elevated highlands of Mexico the acHve volcanoeB are placed along 
a transverse cleft running fr6m sea to eea in the east and west direc- 
tion. (Hnmboldt, Essai Politique, t. ii. p. 173.) Where, by the 
elevation of monstain masses, in the ancient conmgation or folding 
of the crust of the earth, access has been opened to the molten into- 
nor, that interior oontipues to act, throng^i the medium of the cleft, 
upon the upheaved wall-like mass. That which we now call a 
mountain chain has not arrived at once at its present state : rocks, 
very different in the order of succession in reference to age, are found 
superimposed upon each other, and have penetrated to the surface 
by early fcomed channels. The various nature of the formations is 
due to the outpouring and elevation of eruptive rocks, as well as to 
the alow and complicated process of metamorphic action taMng place 
in clefts filled with vapors and favorable to\the conduction of heat. 

For-a long time past, from 1830 to 1848, the following have been 
regarded as the culminating or highest pointH Of the Cordilleras of 
the Kew Continent. ' 

The Nevado de Sorata, also called Ancohnma or Tosobaya 
(S. lat.l&° 52'), a little to the south of the viUage of Sorata 
or Esquibel, in the eastern Bolivia Range: elevation 3949 
toises, or 23,692 Parisian, or 25,250 English feet. 

The Hevado de Dlimani, west of the MisaiOTi of Yrupana 
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(S.lal. 16° 38*) in tbe sBme mounbdn range at'Soifita: eleni- 

tion 3753 tobee, or 22,518 ParieiaD, or 24,000 English feet 
Tiie Chimborazo (8. lat. 1° 27') in the provinoe of Qaita : 

elevatuMi 3350 toises, or 20,100 Pamian, or 21,423 English 

foet 
The Sorata and niimani were £rat measured by a dietingiushed 
geolo^t, Mr. Pendand, in 1827, and ^ao in 1838. Since the 
publicatjon, in June, 184S, of his great n^ of the basin of the 
Jjake of Titicaca, we know that the above-mentioned elevalaoDs of 
these two mountains are respectively 3960' and 2851 English feet 
too great. The m^ ^ree to the Sorata 21,286, and to the TUimaai 
21,149 English feet A m^re exact cdouktion of the tiigonome- 
trical operations of 1838 has led Mr. Pentland.to these newregnltA. 
There are, according to him, in the western Cordillera, four peate of 
&om 21,700 to 22,350 English feet The highest of these, the Peak 
of Stdiama, would thus he 926English feet higher than the Chim- 
borazo, uid but 850 English feet lower than the Volcano of Acon- 
gagua, measured by the Expedition of the Beagle (Fitz Boy's Nsa- 
rative, vol. ii. p. 481). 

(') p. 26. — " Th£ Desert near the basaltic nwmUains of Barudih." 
Near the Egyptian- Natron Xakee, (which in the ^me of Straho 
had not yet been divided into ^ reserroira,) diere is a range of hills 
which rises steeply on the northern side, and runs from east to west 
past FeEzan,. where it finally appears to join the i^mn of the Atlas. 
It divides in north-eastern Afiica, as the Atlas does in nortb-weetem 
Africa, the inhabited maritime Lybiaof Herodotus from the land of 
the Berb^s, or BUedulgerid, abounding in wild animals. . Frtmi the 
limite of Middle Egfpt the whde region south of Uie 30th degree of 
north latitude is a sea of sand, in which are diq)eiBed islands, or 
Oases, oontuning springs of water and a flourishing vegetation. The 
number of these Oases, of which the ancients only reckoned three, 
and which Straho compared to. the spots on a panther's skin, has 
been considerably augmented by the discoveries of modem travellers. 
The -third Oasis of the ancients, now called Siwah, was the Nomoa 
of Ammon ^ a residence of priests, a resting place for caravans, and 
the site of the temple of the homed Amnion and the supposed pe- 
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liodically cool fonniain of ibe Sou. The nuna of Ummibida (0mm- 
Beydab) belong inconteetably to the fortified cBiavaaeerai at the 
temple of AmmoQ, and therefore to the most ancient nLonomeuts 
which have oome down to ue from (he early dawn of ciTilization. 
(Cailland, Voyage k Syouah, p. 14; Ideler in den Fundgruben dea 
Orients, bd. iy, b. 399-411.) 

The word Oask is Egypdati, imd synonyxoons with .Aiuuds and 
HyasiB (Strabo, lib. H. p. 130, lib. ivii. p. 813, Gas.; Herod, lib. 
iji. cap. 26, p. 207, Wessel). Abnlfeda calls the Oaaes, el-Wah. 
la the later times of the Csssars^ male&ctors were sent to the Oases ; 
being banished to these islands in the sea of sand, as the Spaniards 
and the English haye sent orimintds to Hie FaMands of to New 
Holland. Escape by the oceaa is almost eaner than tlirongh the 
desert The fertility of the Oases is subject to diminution by the 
mvadoQ of sand. 

The small mountaio-rauge of Haradd ia stud to coaBist of Insaltie 
yils of grotesque form (Bitter's Afrika, 1822, s. 886, 988, 993, 
and 1003). It is tlie Mons Ater of Pliny ; and its western extremi- 
ty or continuation, called the Soudah mountains, has been explored 
by my anfortunat« friend, the adventucous traveller Ritchie. This 
emptioti of basalt in tertiary limestone, rows of hills risin g abruptly 
from dike-like fissures, appears to be analogous to the outbreak of 
basalt in the Vicentine territory. - N'ature often repeats the same 
fJienomeoa in the most distant parts of &% earth. In the limestone 
formations of the " white Harudsh" (Harudja el-Abiad), which 
perhaps belong to the old chalk, Homemann found an immense 
number of fossil heads of fish. Ritchie and Lyon remarked that 
the basalt of the Soudah mouutiuBS, like that of the Monte Berioo, 
was in many places intimately mixed with carbonate of lime — a 
phenomenon probably connected with eruption through limestone 
strata. Lyon's, map even mentions dolomite in the neighbourhood. 
Modem mineralogists have found syenite and greenstone in Egypt, 
but not basalt. Possibly the material of some of the ancient Egyp- 
tian vases, which are occasionally found of true basalt, may have 
been taken from these we^«m mountains. May " Obsidius lapis" 
also have been found there? or are basalt and obsidian to be sought 
for Dear the Red Sea ? The strip of volcanic or eruptive formations 
6* 
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cf the HarbiMi, (m. ^e^aargin of the A&icafi Deeert, mninds tlie 
geologist of the angitio y^glenlaf ouygdiJoid, pbonoUte, and green- 
Btone porphyry, whidi'ai^ only found at the. oorthem utd weeteni 
bomtdarieBof the Steppes of VeDeEiiela and of the plains of tlie A> 
kanaas, as it veic on the hi11» of the ancient coast line. (Hombtddt^ 
lUlation Histoiiqne, torn. ii. p. ti2; Long's Expedition to lite 
Bocky Moontains, Vdl. ii.' pp. 91 and 405.) 

C) p. 26. — " Wheii taddenfy deterfed by the eatt v>md of the H'Opict 
m a tea rxiwred vnik toeedj' 

It is a remarkfcble phenomenon, well known among aulore, that, 
in the vidnity of the African coast (between the Canaries and the 
Cape de Verde Islands, and particularly between Cape Bojador and 
the mouth of the Soaegal), a west wind often takes the place of the 
general east or trade-wind of the tropics. It ia the wide expanse of 
the Desert of S^ian which canses tliis westerly wind. The ur over 
the heated sandy plain beoconeB i«refied, and aseends, the ur from 
the sea ni^eki to sopt^y the void bo formed, and 4huB there some- 
timea arises a west wind, adverse to ships bound to the American 
coast, which are made in IJiis manner to feel the vidnity of the faeat> 
radiating desert withont even seeing the continent to which it belongs. 
The changes of land and sea Iweeaes, which blow alternately at «er- 
tdn hours of the day or night on all ooasts, are dne to the same 
causes. 

The accnmulation of sea-weed in the nei^boorbood of the Afri- 
can coast has been often spoken of by ancient writers. The looality 
of this acoumolfitioQ is a proUem which is intimately connected witib 
our conjectures respecti^ tiie est^t -of Phcenieian navigation. 
The P^iplus, which has been ascribed to Scylaz of Gaiyanda, and 
which, accerdiag to the reaearehea of Niebuhr and Letronne, was 
very probably Sompited hi the tima of Hulip of Iiboedon, describes 
beyond Cerne a qnanti^ of faciis forming a weed-covered sear-^-a 
kind of " Mar de Sargasso;" but the locality indicated appears to 
me to differ very much frvm that assigned in the work. entitled " De 
Mirabilibue Anscultationibus," wMch long bore-, unduly, the great 
name of Aristotle. (Compare Scyl. Ctwyand. Pcripl. in Hudson, 
vol.ii. p. 63, with Aristot. de Mirab. Ansoalt. in opp. omnia ex. 
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ne. Bekkeri, p. 844, § 136.) The peendw-Arifltotle-flays,'" PimBt- 
oimi mumers, driTen by tke east wind, oame i& fooi days' buI fion 
Oades to a part where they found the sea ooTered widt reeds and 
sea-weed (^or mitim^)- The se&«eed u nnoerered at «I}1> «ad 
covered at flood tide." Ta he not here spaatiDg of ^ shallow plaoe 
between the S4° and S6° of Utitiidef Hm a she^ disq^wued in 
oonseqnenoe of Tolcuilc eraption F- Tob(Hme apeals of roeks nxoA 
of Madeira. (Compare ^ho Edrisi, Geog. Nnb., 1619, p. 167.) bi 
Soylax, it ia said, " The sea beyond C^ite is nunavigable on aeeewit 
of its great Bhallownesa, its mnddiness, and the great quantity of 
sea grasses. The sea grace liea a span ^ck, and ie iVill of points at 
the top, so that it pricks." The Bea>weed found between -Ceme — 
(the Fhoeaioiui etatJon fbr laden TeBseU, Qanlea, or, according to 
GoBselin, the email island of Fed^ah, on the north-weBteni coast of 
Hanrit^a) — and Cape de Verde, does not now by any means fona 
a great sea meadow, or connected tract of taaaa, a " mare herbidum," 
sndi as exists beyond the Aeores. In the poetio description of the 
ooast by Featos ATienns, (Ora Maritima, v. 109, 122, S88, and 
408,) in the compodtion of which, as Avienna himself says (v. 412), 
he availed himself of the ^onraals of Fhtsniciaa ships, the obetacte 
[oesented by the sea^weed is referred to in a very circumatantial 
manner; but its site is placed much farther north, towards leme, 
the " Sacred Island." 

Sic DUlla late flabra ptopellunt ralem^ 
Sic sBEiiis humor itquoriB pigri BtupeL 
' Adjicil et illuili plurimum inter gurgilea 
E^Blare fucut¥i,,et Btppe virgullivioe 
fieljnere iiappim .... 

Hffio inter undaa multa caespitBm jaoet, , 

Eamque lalB gens Hiliernonim coliL 

In remarking that the fnow and the mud or mire, (ttrit.is,) the 
Bballowness of the sea, and tho perpetual calms, are always spoken 
cf by the ancients as ohaiacteristicS of the western ocean beyond 
the Plllara of Hercules, one is disposed, more particularly on account 
of the mention of the calms, to asoiibe something to Pnnic artifice — 
io the dedre of a great trading people to detfir others, by the appre- 
benfflon of dangers and iffioulties," firom entering Into competition 
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with them in western navigfttion and commerce. But even in die 
genoine writings of Aristotle (MeteoroL ii. pp. 1, 14), he maintuiu 
thia same opinion of the absence of wind in those re^ona, and seeks 
the explanation of what he eironeonsl; anppoees to be a fact of 
observation, bnt which is mora properly a fabulous mariner's tale, 
in an hjrpothesis conceroing the depth of the sea. In really, the 
stormy sea between Gades and the islands of the Blest or Fortunata 
Islands, (between Cadiz and -the Cuiaries,} is Tery nnUke the sea 
farther to the south between the tropics, where the gentle trade winds 
blow, and which is called very characteristically by the Spaniards, el 
Solfo de las Damas, the Ladies' Gulf. (Aoosta, Historia natnml y 
moral do las Indias, lib. iii. cap. 4.) 

From verycaiefnl researches by myself, and from the comparison 
of the logs or journals of many English and French vessels, I Infer 
that the old and indefinite ezpressiou, Mar de Sargasso, includes two 
banks of fucna, of which the greater and eastemihoat one, of a length- 
ened shape, is situated between the parallels of 19° and 34" N. lat, 
in a meridiui of 7 degrees to the west of the Island of Corvo, one 
of the Azores; while the lesser and westernmost bank, of a roundish 
form, is situated between the Bermudas and the Bahamas, (lat. 
25''-31'>, long. 66''-74°.) The longer axis of the small bank which 
is crossed by ships going from Bajo de Plata (Gaye d' Argent, Silver 
Oay) en the north of St. Bomingo, to the Bermudas, appears to have 
a N. 60° E. directJOQ. A transverse band of Fueus natans, running 
in an east and west direction between tbe parallels of 25° and. 30", 
connects the greater and lesser banks. I have had the gratification 
of seeing these inferences approved by my honored friend Major 
B^nell, and adopted by bim in bis great work on Currents, where 
he has fiirther supported and confirmed them by many new and ad- 
ditional observations. (Compare JSumboldt, Ration Histcoique, 
t. i. p. 202, and Examen Critique, t. iiL pp. 68-99, with Eennell'a 
Investigation of the Currente of the Atlantic Oeean, 1882, p. 184.) 
The two groups of sea-weed, incltided together with the transverse 
connecting band under the old general name of the Sar^sao Sea, 
occupy altogether a space exceeding six or seven times the area of 
Germany. "^ 

Thus it is the vegetation of the ocean which offers the most re- 
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markable example of an assemblage of " social planic" of a an^e 
Mfe<aeB. On terra finna, the saTannahB or {auriee, or grawy pUms 
of Am^ica, tJie Iieatlia (erioeta), Itnd die forests of tbe nordi of 
£ui<ope and ABia,conaistiing of ooaifbroDB trees, birobee, and wUlvwi, 
oikt a less degree of niuf(»mit7. than do Aoee thalaiHopIiytes. Onr 
heaths show, in the north, in addition to the jmrailng C^nsa tuI- 
gariB, Erica tetralix^iu ciliaiie, and E. tanav^; and in tlte soatfa, 
Eiioa arbtffea, £. acopaiia, and E. medittenanea. Ihe mnfonoity 
of the aspect oflered by the Fnoas natana ii greater than that of any 
other aaBembli^ oe assodation of plaate. Oviedo calls tbo fiicas 
banks " meadows," pndetias de yeiba. Considering that the ishuid 
of Flores was disooverad in 14fi2, by Pedro Vebsco, a native oi the 
^whiBh port of Palos, by fi^lowing the flight i^ oerbdn Inrda fttan 
the island of Fayal, it seems almost impossible, se«ng the pronmity 
<^ the great foens bank of Cnro and Flores, that a part of theae 
oceanic meadows should sot have been seen before Columbus, by 
Portngoese ships driven hj stonns to the westward. Yet the asto- 
nishmoit of the compamraiB of Oolnmbat jn 14d2;-«heB snnoimded 
by Be»-weed nnintnnqitedly from tite 16th cf Septtmber to the 8th 
of October, shows that the magmtode of the phenomenon at least 
was previously unknown to the sailors. 1^ anxieties exdted by tiie 
accumnlatJon of sea-^weed, and the murmoni of his companions in 
refer^ice thereto, are not indeed mentioned by Golnmbns in the ex- 
tracts frmn the ship's journal ^ven by Xas Casag. He merely speaks 
of the omqilaints and mnimors respectiug the danger to be feared 
from the weak bat constant east winds. It is only the son, Fernando 
Colon, who, in writinghisfather'a life, endeavored to depict the fears 
of the seniors in a diamatio manner. 

According to my reaearohes; Columbus crossed the great focus 
bank in 1492, in~lat. 281°, and in 1493, in lat. 37", both times in 
the long, of frran 38" to 41" W. This is dedudble with tolerable 
eerlunty from Columbus's recorded estimation of the ship's rate, and 
" the distance dally suled over;" derived indeed, not from castiDg the 
log, but from data aSbided by the running ont of half-hour sand- 
gIa8sea.(ampolletas). The first cert^ and definite mention of a log 
(catena della , poppa) which I have been able to disoover, is in the 
year 1521, in Piga^t&'s jonmal^ Magellan's Voyage round the 



70 STBFraS A«D.DESBB¥8. 

W<nld. (Oooncs, vol. iL p. 269, and note 405, Engligh ed.) Tbe 
determinatiou of the sMp's place, while Oolnmbus was engaged in 
trsTersmg the great meadows of sea-weed, u the nuve important, 
becaqse we leun from it tliat for tliree <»n<nirieB and a half the situ- 
ation of this great acoomulation of thalasaophytea, whether resulting 
from the local character of the bottom of the sea, or firom the direc- 
tion of the Gulf Stream,, has remained the same. Such evidences 
of the permanency of great natural phenomena arrest the attention 
of the phyucal inquirer with double force, when thej present them- 
selves in the ever-moving oceanic element. Although the limits of 
the Aicus banks oscillate condderably, in cortespondenoe with the 
variations of the strength and direction of the prevailing winds, jet 
we may still in the middle of the Idth centiury ti^ the merldiaA of 
41° W. from Paris (38° SS* W. from Greenwich) as the prinoip^ 
axis of the " great bank." In the vivid ima^natioq of Columbus, 
the idea d tbe position of tUs bank was intimately oonnect«d with . 
&e great phyaoal'line of demarcation, which, according to him, di- 
vided the globe into two parts, witt the changes of magnetic varia- 
tion, and witk climatic relationB. CoIomboB, when nncertain re- 
specting hia lon^tude, (February 1493,) directed himself by Uie 
appearance of &e first floating stieamers of weed (de la primera 
yerba) on the eastern margin of the great Corvo bank. The phy- 
sical line of demarcation was, by the powerful iufluenoe of the Ad- 
miral, converted on the 4th v^ May, 1493, into a political line, being 
made the celebi^ted " Une of demarcation" between the Spanish and 
Frartugues^ rights of possession. (Compare my Esamen Critique, 
torn. iii. pp. 64r-99, and Cosmos, English ed. vol. il. pp. 279-280.) 

C) p. 27.—" The Nomadk Tibhai and Ttuvriekt." 
These two nations inhabit -the DeseHis between Bomou, Feszau, and 
Lower Egypt. They were first made known to us with some exact- 
ness by Homemann's and Lyon's travels. I^e Tibbos or Tlbbous 
roam through the eastern, and the Tuatieks (Taerega) tbrcragh th« 
western, parts of the GreSt Desert The fiiBt ate called by the other 
tribes, from being in continnal movement, "birds." The Tuaricks 
are distinguished into those <^ Aghadez and those of Tagazi. . They 
are often engaged as co&duotors of caravans, tutd in trade. Hieic 
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langOBge is the same as ihei of the Berbers ; and they belong uo- 
qneetionably to the number of the primitire Lybian natiiMis. The 
Toaiicks prcBeat a remarkable phyeiol<^cal phenomenon. IMfferent 
tjibes among them are, aocordiug to the climate, white, yellowish, 
and even almost black f but all are without woolly hair or negro 
features. (Explorati(Hi scientifiqiie de l'4,lg^fl, t. ii. p. 343;) 

(*) p. 27.—" Tfie Sh^of Ae Detert." 
In oriental poems, the eamel ia called the land-ship, or the ship 
of tha Desert (8efynet-el-badyet). (Chardin, Voyages, noav. 6d. par 
Lsngl^ 18U, t iii. p. 376.)- 

But the camel is not merely the carrier of the Desert, and the link 
which, rendering communication between difierent countries poBsible, 
connects them with each other : he is also, as Ckrl Bitter has shown 
in his excellent memoir on the sphere of diffusion tf these animals, 
the principal and eesenld^ condition of the nwiadio life of nations 
in the patriarchal stage rf national development, in the hot parts of 
our planet where rain is ratheraltogetherwanting, or very infrequent. 
No animal's life is bo closely associated by natotal bonds with a par- 
ticular stage of the development of the life of man — a connection 
hiBtorically established for tieveral thousand yetkrs — as the life of the 
camet among the Bedouin tribes (Asieu, bdl viii. Abth. i. 1847, 
s. 610 uud 758). " The camel was entirely unknown to the 
cultivated Carthaginian natbn through all the centuries of their 
flourishing existence, until the destrnotton of their city. The Maru- 
sians first brought it into military use, in the trwn of armies, in 
Western Lybia, in the times of the Cffisars; perhaps in consequence 
of its employment in commercial operations in the valley of the 
Nile by the Ptolemies. The Guanches, inhabitants of the Canary 
Islands, and probably related to the Berber race, were not acquainted 
with the camel before the 15th centnry, when it was introduced by 
Norman conquerors and settlers. In the probably very limited Com- 
munication of the Ouanches with the coast of Africa, the small 
rize of the boats would prevent the transport of large animals. The 
true Berber race, diffused throughout tlie interior of Northern 
Africa, and to which the Tibbos and Tuaricka, as already mentioned, 

■ ,..._:, Google 
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belong, ovea iIodMImb to the use of the eameT throoghcnit the hj- 
I»au Desert and its Oases, not only the adTsntages of intercommn' 
nicataon, but also the preserratiiKt of its nktioual existence to the 
jveseat day. On the odier hand, the n^ro laces never, of tbeb 
«WD accord, made tatj nee of the camel ; it was only in eonipany 
with the couquermg expeditionfi and proselyting misuraiB of tho 
Bedouins, canning tiieir prophet's doctrines over the whole of 
Northern Africa, that the nsefiil animal of the Me^id, of the Nabo- 
theans, and of all the countries inhabited by Ammwin racee, siwrad 
to the westward, and was introdnced among the blade popnhUioD. 
The Goths look camels as early as the fourth eentory to the Xiower 
IstroB (the Danube), and the G-hazneTid^ ccmveyed tliem in much 
larger numbers as lar as India and the bauks^ ot the Ganges." We 
must dislmgiiish two epochs in tbe difforioit of the camel tliron^ 
out the ntolfaeni part oftheAfiicaucoutineut; one under the Ptole- 
mies, i^ieiating through Cyrene on the whtde of the ncHlli-weBt ot 
AlVica ; and the Mohammedan epoch of the conquering Arabs. 

It has long been a qnestitHi, whether those domratic animals whioh 
have been the earliest companions of maakind — Oxen, sheep, dogs, 
and camels — are still to be met with in a slate of i»iginal wildness. 
The HioDgnu, in Eastern Am, bebng to the nations who earliest 
tamed and trained wild camels as domestiq .animalB. The compiler 
of the great Chinese work, Si-yu-wen-kien-lo, (Historia Regionum 
oocideutalium, qnse Si-yu vocantiir, tjsii et (uiditn oognitaram,) affirms 
that, in the middle of the 18th century, wild camds, as well as wild 
horses and wild asses, stUl wandered in East Turkestan. Hadji 
Chalfa, in his Turkic Geogr^hy, written in the 17th century, 
speaks of the frequent chase of the wild camel in the high plains 
of Kadigar, Turfim, and Khotan. Schott translates, from a Chinese 
author, Ma-dschi, that wild camels axe to be found, in the eountiies 
to the Horth ot China and west of the Hoang-ho,' in Ho-si or Tan- 
gut. Cuvier alone (R^e Animal, t i. p. 267) doubts the pre- 
sent existence of ^d camels in the interior of Asia. He believes 
they have merely "become wild;" because Calmuots, and others 
having Buddhistic religious affinities with them, set camels and other 
animals at liberty, in order "to acquire to themselves merit for the 
other world." According to Greek witnesses of the times of Ar- 
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traudonis and AgatharcHidee of Cnidos, the Aiknitio Oiilf of the 
Ifabatheans waa the lisme of tLe wild ArabiaB cameL (Ritter'a 
Aden, bd. Tiii. s. 670, 672, uid 746.) Hbe discovery of fotiril 
camel . bones of the ancient \f<xc\A by Captain Caatleyand Doctor 
F&looner, in 1834, in the Bab^unalsja TaDg« of the Seiralik hills, ia 
peculiarly deserving of notice. These bones were fbnnd with other 
ancient bones of mastodons, of tme elephante, cf ffnSea, and of a 
gig&ntjc land Itnrtoise ((joloBsochelys), twdve feet in length and ax 
feet in bei^L (Humboldt, Cosmos, Engl. ed. vol. i. p. 268.) This 
camel of the J^ment World hfs received the name of Camelns 
fflvalense, but does not show any oonaderable differenoe bom 
the BtJll living Egyptian .and Bactrian camels with one and two 
humps. Forty camels have very recently been inb^uoed into Java, 
having been brought there from Tener^e. (Singapore Journal dt 
ihe IncUan Archipelago, 1847, p. 206.) The first experiment has 
{^een made in Samarang. In like manner, reindeer have only been 
introdaoed into Iceland fiom Norway in the cotirse of the last cen- 
taij. They were not found there when the island was settled, not^ 
withstanding the proximity to East Qreenland, and the existence of 
floating masses of ioe. (Sartoriua von Walteiahanaen pbyusch- 
geograpbischo Skizce von Island, 1847, B. 41.) 

(") p. 27. — " Selween &e Altai and ffte Kuen^n." 
The great highland, or as it is commonly called, the mountain 
plateau of Asia, which includes the lesser Bucharia, Soogaiei, Thi- 
bet, Tangnt, and thK Mogul conutry of the Cbalcaa and Olotea, is 
atuated between the 36th and 4Stb ilegices of latitude, and the 
meridians of 81° and 118" £. long. It is an erroneous view to 
xepreoent tliis part of the iuteri«r of Asia as a single undivided 
mountainous ^bbosKy, oontinuons like the elevated plains of Quito 
and Mexico, and elevated tiom seven to nine tlioiisand feet above 
the level of the sea. That there is not in this sense any undivided - 
monntain plateau in Che interior of Asia, has already been shown by 
me, iumy "Besearches respectin^gthe Mountains of Northern India." 
(Humboldt, Premier M&noire snr les Montagnes de I'Inde, in the 
^nnitltfi de Chimie et de Fhysiqnej t. iii. 1816, p. 808; Second 
M^oire, t. xiv. 1820, pp. 5-65.) 
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Hy views OMUMnniig the geogT^phitad isnge of plants, and the 
mean degi«e of t^Bpentmre requisite for certain kisda of cultna- 
lion, had ewly led me to enterbain ooodderable doubts as to tiie 
oontisBitf of a great Tartarian platoHi between the Himalajs aad 
the Altai. Writers contanved to oharaotMise thb jdatean as it had 
been desraibed bj Hij^mcntes (De Mta et Aqnis, § XDTi.'p..74), 
» "the hi^ and naked plaioi of Scythia, which, without being 
crowned with ntonntaitts, rise and extend to bmeatJi the constelk- 
tion' of the Bear." Kli^oth has the undeniable m«it of having 
bden the firet to ffiake ns aoqnainted with the tone pomtion, extent, 
and direction dt two great and entiTdy distinct chuna of monnt^w 
— the' Enen-Jiin and the Thian-echan, ia a part of Asia which is 
better. entitled to ihe name of "centnJ" than Eaehmeer, Baldsfam, 
and the Sacred Lakes of Thibet (the Manasa; and Uie Bavanahrada). 
The impcfftuioe of the Celestial Mountains, tJte Thian-sehan, had 
indeed been already Burmised by BUlae, without his being aw«K of 
their volcanic nature ; bat this highly-gifted investigator of nature, 
hampered by the tben {oevailing hypothens of a dogmatic and &d- 
tastio geology, finnly believing in "ohains <^ mountains ladiadng 
from a eentre," saw in the Bogdo Oola (the Mons Augiffitus, or 
culminaljng point of the Thian-schan} snob a "oential node, fenn 
whence all the Aidatic mountiuu cbtuns diverge in rays, and which 
dominates over all the rest of the contiiient 1" 

The enoneouB idea of a fdngle vast elevated plain oocnpying the 
whole <tf Central Asia, the " Plateau de la Tartarie," took its rise in 
France, in the latter half of the 18th oentury. It was the result of 
historical oombinatdcos, and of & not snSdently attentive study of 
the writings of the celebrated Venetian travell^, as well as <^ the 
naive relations of tJiOse -diplomatic monks who, in the 13th and 14tfa 
oontnrioB, (thanks to the "unity and extent of the Bfegul emjare at 
that time,) were able to traverse almost the i^le <rf the interior of 
the continent, from the porta of Syria and of the Caspian Sea to the 
jdioicB of the Fadfic on the east obast of China. If a more ezaot 
acquaintance with the language and ancient literature of ioBaA bad 
dated forlher back' among us than half a oentmy, the hypotJiedB of 
this central, plateau, oooupying the wide space between the Hiin»- 
laya and the south of Siberia, would no donbt have bad adduced in iu 
support an ancieiU and venerable authori^ from that souroe. The 
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poeu of tlte Hkhabharata a^ieara, in tbe gM^phioJ fiagnebt 
- Bhiaohmakanda, to deaeribe "Mem" not bo mwrfi «a * moontoin ta 
^a enormous ekvadoD of the land, wUdi sappliee wiUl water at 
oBoe the soBToes of the Ciangea, those of the Kutdruoma (Irtyah), 
and thaae ot the forked Oxbb. Thesq pby aioo-goognfthieal views weie 
intermiBgied in Europe, with ideas^f other kisde, and with mytiiical 
-reredeg relating to the <vigin of mankind. It waa nid that the 
«leTat«d re^oos {ma which Ae waters, first reti^eated, (gecJo^sti in 
genend wen Img averse to the Aeory of elevatioo,) mtut also have 
received the first germs of driliiataoD. Hebraidng sjatems of 
geology, and views c<HUieoted' with the Deluge and rappwted b; 
loeal traditums, &vared these aBaamptioas. The intmate coooee- 
tion between tine Mid space, between the be^ninga of social order 
and &» plastic character ef die anrface of the eartb, lent to the mp- 
posed << ouintepupted Plat«aaof Tartar;" a pecoUar impcMrtauoe, 
and aa almost ntotal iBt^est. Aeqoisitions of poeidve knowledge, 
the late mattued ^mit. of scientifio travels and direct meaauremeutB, 
■a wdlas of a ^damental stndy of Asiatio language and lit^ature, 
espedially those of China, have gradually demonstrated the inac- 
coradee apd exa^watioos (^ those wild hypotheses. The mountain 
pluns (ifoniSia) of Central Asi% are no longer r^arded as the 
cradle of civilizatitni and the primitive seat of all arts and anences. 
The andent nation of Bully's Attantis, hi^pily described by 
d'Alembert as " having taught us everytluug but their own name 
and existenoe," has vanished. The supposed inhabitaQte of the 
Oceanic Atlantis had already been treated, in the time of Fosidonius, . 
in a no less derisive manner. (Su^bo, lib. ii. p. 102 ; and lib. xiii. 
p. 598, Caeavb.) 

A plateaa of conuderable bnt vwy unequal elevation, having the 
names of Gobi, Seha-mp (sand desert), Scha-ho (sand river), and 
Hanb&i, runs in a 8S|W.-NNE. direction, with little intenuption, 
&om Eastern Thibet towards thejnountain knot of Kemtei south of 
Zjake Bukal. This swelling of the grc^md is probably anterior to 
the elevation of the ' mountain i^una by which it is intersected ; it 
is situated, as already remarked, between T9° and 116° long, from 
Paris, (81" and 118° E. from Greenwich.) Mea^uied at right 
angles t« its loof^tudinal axis, its br^tii ja, in the south between 
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ladak, G«rtop, and H'lassa, (tbe seat <^ the Great Lama,) 729 geo- 
graphical miles; between Hami in the CelestJal Monnttdns, and 
the great bend of the Hoang-ho near tbe In-Bcban ch^, hardly 
480 ; and in tie north, between the Khanggai, vhere tbe great city 
of Karakbomm once stood, and the chain of Khin-gan-Petechs, 
which runs north and sonth (in the part of tiie Qohi trayersed 
in travelling from Kiaohta by TJr^ to Pekin)" 760 geogra- 
pMcal nulet. The whole extent of this swelling gioond, which 
must be carefully distingQiabed from the tat more elevated monDtua 
range to tbe eaet, may be approximatelj estimated, taking ite in- 
fieotione into account, at about tlsee times tbe area of France. The 
map of the mountain ranges and volcanoes of Central Asia (Carte 
der Bergke^ten nod Ymlkane von Central-Adeii), constrticted by 
me in 1839, but not published until 1843, shows in tbe clearest 
manner tbe hypsometric relations between the monntun ranges and 
tbe Gobi plateau. It was founded on the critical employment of ^1 
the astronuuical determinations accesnble to me, and on a vast 
amount of orographic description, in which Chinese literature is 
beyond measure ridi, examined a,t my request by Klaproth and 
Stanislas Julien. My map marks tbe mean direction and tbe 
height of the mountain chains, and represents the leading features 
of the interior of the continent of A^ from 30° to 60° of north 
latitude, and between the meridians of Kherson and Pekin. It 
difTere materially from any previously published map'. 

Tbe Chinese hav6 enjoyed a threefold advantage towards the 
cdledjonof so great an amonnt c£ orographic data in the highlands 
of Asia, and more especially in the r^ons (hitherto so Uttle known 
in the west) north and south of the Celestial mountiuds, between 
the In-Bcfaan, the mountain lake Khnkn-noor, and tiie banks of the 
Hi and the Tarim. The tbree advantages I allude to are, — tbe 
military expeditions towards tbe west, (nnder the dynasties of Han 
and Thang, 122 years before our era, and again in the ninth century 
when conquerors advanced as far as Fei^hana and to the borders of 
the Caspian,) together with the more peacefiil conquests of Budd- 
histic pilgrims; — the religious interest attaching to certain lofty 
mountain summits on account of sacrifices to be periodically offered 
there; — and the early and general use of the compass in giving the 
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direotiotu tif mosntuus and of rivers. Tke knowledge and naa of 
tix '.' South pointing " of the msgnelio iieedle hrelre eentnrieaMon 
one era> has ^ven to the orografdiic sitd hjdn^^phio deecriptuHn 
of coontries b; the GhUese, a gre«t sapetiority over tlie deseriptiotui 
^ the same Mud which ^reek or Rouum writore have bequeathed 
to OB, and which are beaidee extremely few. The aente and mga- 
cioaB Strabo waa alike imperfectly acqnuiited with tl>e direction of 
the Pyrenees, aad with Uioee of the Alps and of the ApenainM. 
(Compare Strabo, lib. ii. pp. 71 and 128; lib. iii. p. 137; lib. ir. p. 
199 and 202; Ub. t. p. 211, Casanb.) 

To the lowkndB belong almost the whole of Northern Ana to the 
Bortii-west of the volcanic oluun of the Thian-schaiD ; — ^the Stef^MS to 
the north of the Altai and of the Sayan chm ; — the oonuferies irtudt 
extend {rota the mountains of Bolor, ot Bnlyt-Tagh, (" okntd moon- 
tains" in the Uiguriau dialect,) nhidi follow a ni»tli and aonth 
direction, and froAi the uppn* Oxns, (whose sonrces were fboud by 
th« Boddhistjo pilgrims Hinen-thsang and Song^ynn in 518 and 
629, by Marco Polo in 1277, and by Liefttenant Wood is 1888,in 
the Pamer Lake, 8ir-i-kol, Lake Victoria,) towards tfae Gas|Haii; 
and from Tcnghir or the Balkhash Lake through the Kiighii 
Steppe, towards the tea of Ard and the southern extremity of the 
Ural monnlaing. As compared with high ^ luns of 6600 to 10,000 
feet above the level of the sea, it may be well permitted to nse the 
expressions of "lowlands" for fists of little more tJwn 200 to 1200 
feet of elevation. The lowest of tiolast two numbers ooirespoads 
nearly to the altitude of the town of Mannheim, and the highest 
to that of Geneva and Tubingen. If the word plateau, bo often 
misemployed in modern works on geogiaj^y, is to have its use ex- 
tended to elevations which hardly present any sensible difference in 
climate and vegetation, the indefintteness of the expresuons " high- 
lands and lowlands," which are only relative tenns, will deprive 
physical geography of the means of expressing the idea of the con- 
nection between devation and climate, between the profile or relief 
of the ground and the decrease of temperature, ■ When I found 
myself-in Chinese Dsangarei, between the boundary of Siberia and 
Lake Dsaisang, at an equal distance from the Icy Sea and from tbe 
mouth of the Qanges, I might well cong^er myself in Central Asia. 
7* 
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The barometer, bowerer, Boon taught me that the pltuns throngfa 
wMoh the Upper Irtysh flows, between TTstkamenogorak and tbe 
Chinese Dsimgarian Post, Chonimailaohu, (sheep-bleatiDg,) are 
scarcely nused 850, or at the most 1170, feet above the level of the 
■ea. FaDsnei's older baiometrio measarements (which, however, 
were not pnUidied -until after my expedition) aie confirmed by 
mine. Bo^ refute the hypotfaesiB of Cbappe, relative to the supposed 
high elevation of the banks of tbe Irtysb, in Sovthem Siberia; an 
hypo^sis baaed on estimatJons of river dedivitiee. Even farther 
to the East, Lake Baikal is only 222 toises, or 1420'EngIkh feet, 
above the level of the sea. 

In order to connect the idea of tbe rdatioji of the terms lowlaTids 
and highbaidt, and of the variona gradations in the height of ele- 
vated plains or undnlating gronnds, with actpal examples ascertained 
by measurement, I have sabjoined a table, forming an ascending 
Boale of snch districts in different parts of &e globe. What I 
have said above respecting die mean height of tbose Asiatic plfuns, 
whidi I have termed lowlands, may be oompored with the following 
numbers ;— 

ToiMj. English feel. 

Plateaa or Aavergne ' . . ' 170 1087 

« of Bavaria . S60 " 1863 

•■ of Castaie ., ■ 3!K» . 2330 

" of Mysore 400 S942 

" of Caraccaa 480 3070 

" of Popayan . . . ' 900' 5756 

" round Lake Tzsna {in Abyssinia) , 950 6076 

" DftheOiangeBiver (in Sooth AfVicii) tOOO 6393 

" of AiDRi (in Abyssinia) . . . .1100 7034 

" of Mexico .- 1170 7483 

" of Quiio 1490 9528 

» of the Province de los Paslos . . . 1600 10231 

" round I«ke Titiaoa BOlO 12853 

No portion of the so-called Desert «f Gobi (parts of which con- 
tain fine pastures) has been so thoroughly exfJored in respect to the 
differences of elevation as the ion£, of nearly 600 geographical 
miles- m breadth, between the soaroesof the Selenga and the great 
Wall of China. A Very exact series of barometric levelUngs was 
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ezecated nnder tlie aoBpices of tbe Academy of St Petersbnrgh by two 
^tingoislied eaTanB, &e aatronomer George Fobs, Emd the botanist 
BiKige. In the year 1832 they accompanied the misaon of Qteel: 
monks to Pebin, to establish there one of the magnetio stalaons le- 
conuneuded hy me. Vbe mean height of this part of Gobi does 
not amoant, as had been too hastily inferred from the meaaoreBient 
of ueighbooring sammits by the Jesnifs Gerbillon and Yerbieat, to 
from 7500 to 8000 French (8000 t« 8500 Engliah) feet, but only 
to little more than half that height, or barely 1000 French or 4264 
English feet. Between Erghi, Dorma, and Scharabnignna, the 
ground is only 2400 French, or 2558 English feet above the lerel 
(tf the sea, or hardly SOO French (320 English) feet higher than 
the plateaa of Madrid. Erghi-is situated midway, in lat. 45° 31', 
long. 111° 26' E~ from Greenwich. There is here a de{(res8ion of 
more than 240 miles in breadth, in a SW. and NE. direction. An 
ancieat Mogul tradition marks it as the bottom of a former inland 
-sea. There are found in it reeds and saline plante, mostly of the 
same kinds as those on the low shores of the Caspian. In this 
central part of the desert there are small salt lakes, from which salt 
is carried to China. According to a ungnlar opinion verj prevalent 
among the Moguls, the ocean vHH one day retam and establish its 
empire anew in Gobi. One is reminded of the Chinese tradition of 
the inlter lake, in the anterior of Siberia, mentioued by me in an- 
other work. (Humboldt, Asie Centrale, torn. ii. p. 141; Klaprodi, 
Aaa Polyglotta, p. 232.) The valley or baaia of Kashmeer, so 
enthusiastically extolled by Bernier, and but too moderately praised 
by Victor Jacquemont, has also given occwion to great hypsometric 
exaggerations. By a careful barometrical measurement, Jaoqne- 
mont found the height of the Wulur Lake in the valley of Kashmeer, 
not &r from the chief city Siriuagur, 836 toisea, or 5346 English feet. 
Uncertain determinations by the boiling point of water gave Baron 
Carl von Hiigel a result of 910, and Lieutenant Cunningham only 
790 toises. (Compare my A^ie Centrale, torn. iii. p. 310, with the 
Journal of the Asiatio Society of Bengal, vol. i. 1841, p. 114.) 
Kashmeer, — respeoting which, in Germany particularly, so mudi 
interest has been felt, bat the dclightfulness of whose climate ia 
oonsiderabfy impaired by fonr months of winter snow in the streets 
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of Siriaagnr (Carl Yon Hiigel, Eaaohmir, bd. ii. b. 196), — is not 
situated, as is often supposed, upon tlie ridge of tbe Himalaya, but 
is a tnie canldron-sliaped vollej' (Kesselthal, Caldera) on tbe 
Boutfaem dedivity of thcee mMintaiiu. Ob the Boath-west, where 
the rampart-like elevation of the Pir Panjal separates it tnm the Fun- 
janh, tbe Bnowoorered Bammits are crowned, according ta Tigne, 
vith fbnniitions of basalt and amygdaloid.- Tbe latter formation 
has received from tbe natdree the cbaracterietic name of " scjiischak 
dejn" mailed by tbe devil's small-pox. - (Tigne, Travfjs in Kasb- 
ineer, 1842, vol. i. pp. 237-293.) The beauty «f its vegetation has 
from the earliest times been very difierently described, according aa 
the visitor came from the rich and laxnriant vegetadim of India, or 
from tbe northera regions of Torkestan, ^amarcand, and Ferghana. 
It is also only very recently that dearer views here been obtained 
respecdng the elevation of Thibet; tbe level of tbe plateau having 
long been most uncritically confounded with tbe Bnmmite which rise 
from it. Thibet occupies tbe interval between thfe two great cb^ns 
of tbe Himalaya anil tbe Enen-llin, fbnning tbe raised ground of 
tbe valley between them. It is divided frvm east to west, both by 
tbe natives and by Chinese geographers, into three portions. Upper 
Thibet, vrith its capital city H'lasaa, probably 1500 toises (9590 
English feet) above the level of tbe sea; — Middle Thibet, with the 
town of Leh or Ladak (1563 toiSes, or 9995 EngKsb feet); — and 
Little Thibet, or Baitistan, called the Thibet of Apricots, (Sari 
Boutan,) in which are situated Iskardo (985 toises, or 6300 English 
feet), Gilgit, ani south of Iskardo but on the left'bank of the Indus, 
the plateau of Deotauh, meaaared by Vigne, and found to be 187S 
toises, or 11,977 EugUsb feet. On esamining all tbe notices fliat 
we possess respecting the three Tbibcts, (and whicb'will have re- 
ceived in the present year a rich auginentolion' by the boundary 
expedition under the auspices of the governor-general, Lord Dal- 
bousie,) we soon become convinced that tbe region between tbe 
Himalaya and the Kuen-liin is no unbroken plain or table land, but 
that it is intersected by inountain groups, undoubtedly belonging to 
wholly distinct ayatems of elevation. There are, projierly speaking, 
very few plains; the most considerable are those between Gertop, 
Daba, Scbang-thnng (Shepherd's Plain), thenative eonntiy of the 
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Shawl-goat, and Selipie (1634 toises, 10,450 Englidi feet);— 
those ronnd Xadak, wbich have an elevation of 2100 toisea, or 
13,430 English feet, and mnstiiot be cosfbnnded^ith the depresdoQ 
in which the town is situated ; — and lastly, the plateau of the Sacred 
Lakes Manasa and Bayanahrada (probably 2345 toises), whicb waa 
visited so early as 1625, by Pater Antonio de Andrada. Other 
parte are entirely filled ^th crowded, monnt^nons elevations, 
"rising," ae a recent travellei- expresses it, "liie the waves of a 
vast ocean." Along the rivers, the Indus, ihe Sntlej, and the 
Yam-dzangbo-tscbn, whicb was formerly regarded as idenldcid with 
the Brahma'putra, points . have been measured which are only be- 
tween 1050 and 1400 toises (6714 and 8952 English feet) above 
the level of tbe sea; so algo with respect le the lliibettan villages 
ot Pangi, Knnawnr, Kelu, and Mnruiig. (Humboldt, A«e Centrale, 
t. iii. pp. 281--325.) From many carefnlly collected measurements 
of elevation I think I may conclude that tbe plateau of Thibet, 
between 73° and 85° E. long., does not reach a mean height of 
1800 toiaes (11,510 English feet); this is hardly eqnd to tbe 
height of the fertile plain of Caxamarca in Pern, and is 211 and 
337 toiaes (1350 and 2154 English feet) less than the height of 
tbe plateau of Titicaca, and the street pavement of the Upper Town 
of Potosi (2137 toises, 13,666 English feet). 

That, outside of the Tbibetian highlands and of the Gobi, tbe 
boandanes of nhiob have been defined above, there are in Asia, 
between tbe parallels of 37° and 48°, considerable depressions and 
even true lowlands, where one boundless unintermpted plateau was 
formerly imagined to exist, is shown by tbe cultivation of plants 
which cannot thrive without a certain degree of heat. An attentive 
study of tbe travels of Marco Polo, in which the cultivation of the 
vine and tbe production of cotton in northern latitudes are- spoken 
of, had long called the attention of the acute Klaproth to this point. 
In a ^linese work, entitled "Information respecting the recently- 
subdued Barbarians (Sin-kiang-w^-tan-ki-lio)," it is said, "the 
country, of Aksu, somewhat to the south of tbe Oelestial Monntains 
(the Thian-Bchan), near the rivers "which form- tbe great Tarim-gol, 
produces grapes, pomegranates, and numberless other excellent 
fruits; also cotton (Gossjpium relrpoaum), which oovotb the fidds 
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like yellow don^. In the Bommcr the heat is ezoeedingly great, 
and in winter there is here, as at Tiirfan, neither serere cold nor 
heavy gnow." The district rotmd Khotan, Kashgar, and.Yarkand, 
atill paya its tribute ia home-grbwD. cotton as it did in the tim« t^ 
Marco Polo. (II Milioue di Marao Polo, pobbl. dal.Conte Baldelli, 
t. i. pp. 32 and 87.) In the Oa^ of Hami (Khamil), above 200 
miles east of Akso, orange trees, pomegranfttes, and vines, whoBe 
fruit is of a superior quality, grow and flourish. 

The products of cultivation which are thus noticed imply tho 
existence of only a small degree of elevation, and that over extensive 
districts. At BO great a distance from any coast, and in those 
easterly meridians where the cold of winter is known to exceed that 
of corresponding latitudes nearer our own part of the world, a 
plateau wMoh should be as high as Madrid or Munich might indeed 
have very hot summers, but woidd hardly have, in 43° and 44° 
latitude, extremely mild winters with scarcely any snow. Near, the 
Caspian, 83 English feet below the level of the Hack Sea, at 
Astrachau, in 46° 21' lat., I saw the cnltivation of the vine greatly 
fiivored by a high degree of summer heat; but the winter cold is 
thMe from ^—20° to — 25° Cent. { — 4° to — 13° Fahr.) It is 
therefore, necessary to protect the vines after November, by sinking 
them deep in the earth. Plante which live, as we may say, only in 
the summer, as t^ vine, the cottcm bush, rice, and melons, may 
indeed be cultivated with success between the latitudes of 40° and 
44° on plains of more than 500 toises (3107 English feet) eleva- 
tion, being favored by the powerful radiant heat; but how oould the 
pomegruiate trees of Aksn, and t3ie orange trees of Hum, whose 
fruit P^re Groaier extoUe^ as distJnguished for its goodness, bear the 
cold of the long and ^vere winter which woold be the necessary 
consequence of a considerable elevation of the land ? (Asio Centrale, 
t. ii. pp. 48-52, Mid 429.) Carl Zimmerman (in the learned Ana- 
lyus of his " Karte von Inner Asien," 1841, b. 09] has made it 
appear extremely probable that the Tarim depresdon, t. e., the 
desert between the mountain chuns of the Thian-schan and the 
Kuen-liin, where the Steppe river Tarim-gol empties itself into the 
Lake of Lop, which used to be described as ^a alpine lake, is hardly 
1200 (12T9 English) feet above the level of the sea, or only twice 
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the height of Fng». Sir Alexander Bomes alao Bsrigns to that 
of Bokhara-onl; aa elevtition of 1190 EngUBh feet. It is eamegtly 
to' be desred, that all doubt leepedaog the elevatloQ of the plM,eaaz 
of middle Asia, south of 45'^ of latitude, ahoold finally be aet at 
rest by direct baromelnc measuteoiHitfl, or by deteiminatitma of the 
boiling point of water made with more oare than is nsnally given to 
them. AU onr oaloolatiens respecting ihe d^erenoe between the 
limits ot perpetnal snow, and the mftTimmn eloTation of viiM cnlti- 
vatiita in difFerent climates, rest at present on too oomplex and 
nnoertain elements. ■ ,. ■ 

In order to reotify in the smallest space that which was eaJd in 
the last edidoirof the present work, relatively to the great monntain 
systems which intersect tlte interior of Asia, I subjoin the following 
general review.' We be^ with the fonr parallel duins, which 
follow with tolerable rtq;;nlaiity an east and west diieclioni and are 
oonneoted with each other at a few detached points by transverse 
elevatioDB. SifferenceB of direotjon indicate, as in the Alps of 
Western Europe, a difference ia.the epoch tif elevation. After the 
four parallel chains (the Altai, the Thian-ecban, the Knen-lus, and 
the Himalaya), we have to notice chains following the direction of 
meridians, viz. the Ural, die Bolor, the Khingan, and. the Chinese 
chains, which, with the great bend of the Thibetian and Aasamo- 
Bermese Dzongbo-tschu, mn north uid south. The Ural divides a 
part of Eunqie but little elevated above tlie level of the sea &om a 
port of Asia similarly circumstanoed. The latter was called by 
Herodotus (ed. Schweighaliaer, t. v. p. 204)^ and eveu as early as 
Pberecydes of Sjros, a Scythian or Sibariui Europe, Inoludiug all 
die countries to the north of the Caspian and of the laxartes; in 
this view it wonld be a continuation of Eorspe "prolonged to the 
north of Asia." 

1. The great mountain system of the Altai (the "gold mount- 
ains" of Menander of Bysantinm, an historical waiter who lived aa 
eariy as the. 7tii century, the All^halin of tlie Moguls, and the 
Kin-nhan of the Chinese), forms the sontliem boundary of the 
great Siberian lowlands; and running between 50° and 62^° of 
north latitude, extends from the noh. silver mines of the Snake 
Mountains, ajMl' tfae confluraoe of the Uba and the Iitysh, to the 
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meridian of Lake Baikal. The divisions and names of the " G-reat" 
and the "little Altai," taken from an obscure passage of Abot- 
gha^j &re to be altogether, avoided. (Aue GentnUe, t i. p. 247.) 
The monntun system of tiie Altu compreheude (a) tbe Altai pro- 
per, or Kolymnski Altai, the whole of which is under the Russian 
sceptre; it ia west of the tnmsT^rae opening ol the Teleaki Lake, 
wbich follows the direcdou of, the meridian; and in ante-historio 
times probably formed the esfitem shore of the great arm of the 
sea, by which, in the direction of the still existing groups of lakes, 
Aksakal-Barbi and Sary-Knpa (Asie Gentrale, t. ii. p. 138), the 
Aralo-Caapian basin was connected with the Icy Sea: — (b) East of 
the Teleski chain which follows the direction of the meridian, the 
Sayani, Tangnn, and TJlangom or Malakha chuns, all running4ole- 
rably parallel with each other, and in an east and west direction. 
the Tangnu, which sinks down and terminates In the basin of the 
Selenga, has from very ancient times formed a botiudaty between 
the Turkish nee to the south, and the Kii^his (>Hakas, identical 
with sdsai) in the north. (Jacob Grimm, Cresch. der deatwiheD 
Sprache; 1848, th. i. s. 227.) It is the -original seat of the 
Samoieds or Soyotes, who wandered as &r as the Icy Sea, and who 
were long regarded in Europe as a nation belonging exclufflTely to 
the coasts of the Polar Sea. The highest anow-olad snmmita of 
the Altai of Eolywan are the Kelucha and t&e Katunia-Pillats. 
The height of the latter is about that of Etna. The Baurian high- 
land, to which the monntAin knot of Kemtei belongs, and on the 
eastern side of which is the Jablonoi Chrebet, divides the depres^ons 
of the Baikal and the Amur. 

2. The monntiun system of the Thian-schan, or Celestial Mount- 
uns, the Tengri-tagh of the Turks (Tnkiu) and of the kindred race 
of the Hiongnn, is eight times as long, in an east and west direction, 
as the Pyrenees. Beyond — i. e. west of its intersection with lie 
transverse or north and south ohain of vtiie Bolor and Eosuyrt, tlie 
Thian-schan bears the names of Asferah and Aktagh, is rich in 
metals, and has open fissures, which emit hot vapors, Inminons at 
night, and which are lised for obtaining sal-ammoniao. (Asie Cen- 
trale, t. ii. pp. 18-20.) East of the transverse Bolor and Koayurt 
ohain, there follow successively in the Thiaa-schan — the Kashgai' 
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Pass (Kaechgar-dawan); the Glacier Pass of I^epsrle, wbicb loads 
to Katct - and Akan in the Tarim Ba«n ; the Ttdcsao of P&whaD, 
which Bent forUi &te and straams of lant- at least as late as the 
middle of the eerenUi oentnry; the great, snow-opvered, massiTe 
elevation, Bogdo-Oola; ^e Sol&tara of Ununsti, which fonuBhea 
sulphur and sol-ammoniao (uao-echa), and is sttnated in a ooal dis- 
triotj the still active vokono of Tur&n (or vidcano of Ho-leoheu 
or Bischbalik), almost Biidwaybetveen the meiidiatis of Tnr&n 
(Kune-Turpan), and of Pidjan. The volcanic ernptimis of the 
Thian-sphan chain, recorded I^ Chineae historians, reach as fax. back 
as the ;ear S9 a. d., -whoi the Hiongsn of the soorces of the Irtysb 
were poraued by the Chinese army as far as Eutoh and Kfaaraschar 
(Klaproth, Tableau hiat. de I'Ame, p. 108), The Chinese General, 
Ten-hian, BOrmoDuted the Thian-fichaa, and saw "the Fire Mount-- 
■ ains which. send out masses of molten rock that flow for many Li." 
The great distance ftom the sea of the voloaooes of the interior 
of AEoa, is a remBrkable and solitary phen<»nenon. Abel B^mosatf 
in a letter to Cradier (Annalea des Mines, t- v. 1820, p. 187), finrt 
directed tiie attention of geoloj^ets to this &ct. The distance, for 
exan)[4e, in the case of the volcano of Pe-echan, to the north, or to 
the Icy Sea at the mouth of (he Obi, is 1528 geographical miles; 
to the south, or to the mouths of the Indus and the Ganges, 1512 
geographical miles; to the west^ 1360 geographical miles to the 
Caspian in the Gulf of Earabc^hai; and to the east, 1020 geogra- 
phical miles to the shor^ of the Sea of Aral. The active volcanoes 
(^ the New World were previously supposed to offer the most re- 
mio'kable instances of such phenomena at a great distance from the 
seaj their distance, however, is only 132 geographical mile^ in the 
OBse of ihe vDl<!ano of Popocatepetl jn. Mexico, and- only 92, 104, 
apd 156 geographical miles in those of the South American vol- 
awoes San^u, Tolima, and de ht Fraguaj^spectively. T exclude 
bom these statements all extinct voloanoes, and all traohytie motuit- 
sins which have no permajient connection with the interior of tlie 
earth. (Asie Centrale,t. 11. pp. 16-65,69-77, and 341-S66.) Ewt 
of the volcano of Turfan, and of die fertile Oasis of Hami, rich in. 
fine fruit, the chun of the Thtan-schan g^ves place to. the ^oat 
elevated tract of Gobi, which follows a SW. and NE direetian. 
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Thia inteimption of the mountun Chain, cansed by £he tnmsrone 
intersection of the Gobi, cMitinueB for more than 9J degrees of 
longitude ; bat beyond it the monntaini recommence in tiie somewhat 
more sootherlj chain of the In-soban, or the Silver Mountuu^ 
running (north of the Fe-tscheli) £rom west to eaet, almost to tlie 
shores of the Fac^o near Fekin, and forming a continuatjon of the 
Thian-sdian. Asl have newed the In-sehan as an easterly pro- 
longation (beyond the intermption of the Gobi} of the cleft above 
which the Thian-schan st^ids, so one might possiUy view the 
Caucasus as a westerly prolongation of the stune, beyond the great 
basin of the Aral and Caspian Seas, or the de{n«Bsion of Turan. 
The metm parallel of latitude or taie of elevation of the Thian- 
schan oscillates between 40}° and 43° N. lat.; that of the Cau- 
CasuSj according to tJie map of the Russian Etat-BIajor (mndiBg 
rather ESE; and WNW.), ia between 41°- and 44° north lat. 
(Bar<n von Meyendorff, in the Bulletin de la Sbd^t^ GMogique 
de France, fe ii. 1837-1888, p. 230.) Of the four parallel chains 
which traverse Aaa from sast to west, the -Thian-schan is the only 
one m whieb no BumntitB have yet bad tbeir elevation above tbe sea 
determined by raeasurement. 

3. The monntun system of ihe Euen-liin (Karkun or'Ktilkun), 
if we include it in the Hindn-Coosh and its western prolongation in 
the Peridaii Elbours and Bemavend, is, next to tbe American Cor- 
dillera of the Andes, the longest tine of devation on the surface of 
our planet. Where the north-and-south chain of Bolor intersects 
tbe Kneu-liin at right uigles, the latter takes the name of the 
Thsnng-Ung (Onion Mountains), whiob is also given to a part of the 
Bolor at the eastern angle of intersectionr. The Kuen-llin, forming 
tbe northern boundary of Thibet, runs very regularly in an east and 
west directiiMi, in tbe latitude of 36°. In the meridian of H'lassa, 
an interruption takes place from the great mountain knot which sur- 
rounds the alpine lake of Khuku-noor, the Siug-so-hai, or Starry Soa, 
so celebrated in the mythical geography of tbe Chinese. The some^ 
what more northerly chains of Nan-schan and Kilian-schan may 
almost fee regarded as an easterly prolon^tioH of the Thian-schan. 
They extend to the Chinese wall near Liang-techeu. West <jf the 
insterseolaoD of the Bolor and Kuen-liin (tbe Thsnng-ling), I thinlt 
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I have been the first to show (Asie'Centrale, t. i. p. 23, and 118- 
169; t ii. pp. 431-434 and 465) that the oorresponding direction of 
Hia axes of die Kucn-liin and the Hindu-Cooeh (both being east 
and west, whereas the Hitsalaja is eonth-east and ntaih-weet) makes 
it leaaonable to regard the Hindu-Coosh ae,a continuation, not of the 
Himalaya, bat of the Eaen-liin.' IVom the Tanrns in Ljoia to 
Kafiristan, throngh an extent of 45 degrees of lon^tude, this ohun 
£)lIowa the parallel of RbodeB, op tie diaphragm of Dicearchos. 
The grand geognostioal view of. EratostLenes (Strabo, lib. ii. p. 6S; 
lib. xi. pp. 490 and 611; Mid lib. xt. p. 689), which is farther de- 
veloped by Marinns of Tyre, and Ptolemy, and according to which 
" the oondnnation of the.Tanms in Lycia extends across the whole 
of Atda to India, in cme and the aame direotifHt," appears to have 
been partiy fbnndod on statements which reached the Fernana.uid 
Indians fiom the Funjanb. " The Brahmins aflmn," says Cosmas 
Indicopleastes, in his Christian Topogr^hy (Montfaugon, Collectio 
nova Fatmm, t. ii< p. 13T)r"^t a line drawn from Tanitza (Thinsq) 
across Persia «nd Romania^ exactly cats t^e middle of the inhabited 
earth." It ia deserving of notice that Eratostibenes bad sa early 
remarked that this longest axis of election in the Old Continent, 
in the pardlels of 35)° and 36°, points directly through the basin 
(or depresuon) of the Mediterranean to the Pillars of Hercules. 
(Compare Asie C3entrale, t i. pp. 23. and 122-138; t. ii..p. 430- 
434, with Eosmos, bd. ii. s. 222 ai^d 438, p. 188, and note 292, 
EligL ed.) The easternmost part of the Hindu-Coosh is Uie Paio. 
|>aitisns of the -ancients, the Indian' Caucasus of \ho companions of 
Alexander. The now generally used term <rf Hindu-Coosh bebnge, 
as may be seen froi^L the Travels of the Arab Ibn Batuta (English 
version, p. 97), to a single mountain pass on whit^ many Indian 
aUves ol^ perished from ocJd. The Euen^liin, like the Thian-sohan, 
shows igneons outbreaks or eruptions at piany hundred miles &om 
the sea. jlunes, visible at a great distAoee, issue tcom a cavity in 
the Schin-khieu Mbuntiun. (Asie Centr^e, t. ii. pp. 427 and 483, 
where I have. followed the text of Tuen-thong-ki, translated by my 
fiaend Stanislas Julien.) The highest summit measured in the Hindu- 
C&osh, north-west of Jellalabad, is 3164 toises above the sea (20,132 
English feet); to tie west, towards Herat, the chain sinks to 400 



toiaes (2558 EDglish feet), nntil, north of Teberui, it neee agun to 
a height of 2295 toiaes (14,675 Engti^ feet) in the volcano of 
DemaTOud. 

4. The rooantain system of the Himalaya. The nonnal direction 
ol this syglem is eaat and west whCTi followed from 81" to 97° El 
long, frem Greenwich, <v through more than fifteen degrees of longi- 
tude ft6m the ooloesal IHiawalagiri (4S90 toises, 28,071 Englid) 
feet) to tbe bnaklng throng of the long-pioblematical Dsaugbo- 
tscha river (the Irawaddyf according to Dabymple and Kla^oth), 
and to the chains mnningntHth and south, which cover the whole 
of Western China, and in the {HroTinoeB of Sse-tBohu&n, Hu-hnang, 
and Kuang-si tbrm the greal monutain group of the soarees of the 
Kiang. The n^xt highest onlminatiog point to the Bhawalagin, of 
this east and west put of the Himalaya, is not, as has been hitherto 
supposed, the aaatem peak of the Sohamalari, but the Kinchinjinga. 
This mountain is situated ifi the meridian of Sikhim, between Bootan 
and Nepaul, and between the Scbamalaii (3760? tdeee, 23,980 En- 
glish feet) and the Shawdagiri : its height is 4406 toises, or26,438 
f arisian, or 28,174 English feet. It was firet meaeiired accurately 
. by (rigonometrical operations in the present year, and as the aoeount 
of this meaEnrement received by me from India says decidedly, 
" that a new detenninatJm of the Dhawala^ri leaves to the latter 
the first rank among all tbe snow-eapped mountains of the Hima- 
laya," the height of the Dhawalagiri must ' necessaiily be greater 
than that of 4390 toises, or 26,340 Parisian, 28,071 English feet, 
hitherto ascribed t« it. (Letter of the accomplished botanist of Sir 
James Kosb'b Antarctic Expedition, Dr. Joseph Hooker, written &om 
Doijiling, July 25, 1848.) The turning point in the direction of 
tlie asis of tLe Himalaya range is not far-lrom tbie "Niawalagiri, in 
79° E. long, from Paris (81' 22' Greenwich). Prom thence to the 
westward, the Himalaya no longer runs east and west, but from 8E. 
to NW., connecting itself, as a great cross vein, between Mozuffep- 
abad and Gilgit south of Kafiristan; with apart of the Hindu-Coodi. 
Such a bend or change in the direction or strike of the axis of ele- 
vation of the Himalaya (from- E.-W. to SE.-NW.), doubtless points, 
as in the western part of our European Alps, to a difference in the 
igfi or epoch of elevation. The course of the Upper Indus, from 
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the Bacred Lakes Muiasa and Ravanahrada (at an elevation of 2845 
toises, 14^95 Eaglish feet), in the Vicinity of which the great river 
rieeSj to Ibkardo and to the pkteau of Beo-tsuh (at an elevation of 
2032 toises, 12,993 English feet), meaanred.hy Vigne, foUowB in 
tiie ThibelJan highlands the Bam^ north-vesterij difection as the 
Himalaya. Here is the snmmit of the I)jawahir, ' long since well 
measured and known to be 4027 toises (26,750 English feet) in 
elevation, and th&valley of Kashmeer, where, at &n elevation of only 
836 toises (5346 English feet), the Wulnr Lake freezes every winter, 
and, from the perpetnal calm, no wave ever ciirls its snr&ce. 

Having thns desoribed'the fonr great mdimtain systems o£ Ana, 
which in th«r normal gcognostie character are chains coinciding with 
parallels of latitude, I have next to speak of the series of elevationa 
coinciding neatly with meridians (or, more predsely, having a SSE.- 
NNW- direction), iwfaich, from Cape Comt^in oppoate to the Island 
of Ceylon to the Icy Sea, alternate between the meridians of 66° 
and 77° E. long, from Greenwich. To tliis nystem, of which the 
altemationB remind ns ot/dwUs m. veim, belong^e Ghants, the Soli- 
man chain, th'e Faralasa, the Bolnr, and the Uial. The interrup- 
tions of the series of elevations are so arranged that, beside their 
alternate position in respect to longitude, each new ohun begins in 
a degree of latitude to which the {Nreceding chain had not quite 
reached. The importance which the Greeks (although prol^blysot 
before the second century) attached to t^ese chains induced Agatho- 
demou and Ptolemy (tab. vii. and viii.) to represent to themselves 
the Bolor, under the' name of Imaus, as an axis of elevation estend- 
jng as far as 62° N. lat. into the tow basin of the LowGr Msch and 
the Obi. (Asia Centrale, t. i. pp, 138, 154, and 198 ; t. ii. p. 367.) 
-As the perp«indieular elevation of mountain summitB above the 
level of the sea (unimpwtant as in the eyes of the geologist the 
circnms^ce of the ^«ater or less c(HTugatiou of -the crust of the 
~ earth may be), is still, like all that is difficnlt.of attainmont, an object 
of popular curiosity, the-follovring historical natice of tie gradual 
progress of -hypsometric knowledge may here find a Suitable place. 
When I returned to Europe in 1804, after a four years' alisence, 
not a single Asiatdo snowy summit either in the Himalaya, the 
Hindu-Ooosh, or the Caucasus, had been measured with any exact- 
8* 



ness; imd I oonld not therefore oompan my d^terminatioua of the 
height of pejpetual Bnow in the Oordilleras cf Qnito, or the moiuit- 
aina of Mexico, with any corresponding determihations in the Eaat. 
The important jonmej of Turner,' Davis, and SannderB to tha 
highlands of Thibet does indeed belong to the year 1783, hot Cole- 
brooke justly remarks, that the devatdon given by Tomer to the 
Schamalari (kt. 28° 5', long. 89° 30', a little to the north of Tasd- 
sudan) reata on foundations as slight as those of the so-called mea- 
sorements of the heights seen from Patna and the Ra&ietan- by 
Colonel Crawford and LieutMiaat Macartney. ' (Compare Tnme>, in 
the Asiatic Researches, vol. xii. p. 234, with Elphitiatone'b Account 
of the Kingdom of Gaubul, 1815, p. 95, and Francis Hamilton, 
Aecpnnt of Nepal, 1819, p. 92.) The excellent observations and 
writings of Webb, Hod^n, Herbert, and the brotfaeni Gerard, have 
thrown great and certain light on the elevation of the crioesal sum- 
mits of the Himalaya; yet, in 1808, the hypsometric knowledge of 
this great Indian chaiu was still" so uncert^n that Webb wrote to 
Golebroo^ : " The height of the Himalaya stjll remains a problem. 
I find, indeed, that the summits visible from the hi^ plain of Bohil- 
cund are 21,000 English feet above that plun, but we do not know 
the absolute height above the sea." 

It was not nntdLthe beginning of l^e year 1820 -that it began to 
be reported in Europe, that not only were there, in the Himalaya, 
summits much higher than those of the Cordilleras, but also that 
-Webb had seen in iJie Pass of Nid, and Moorcrofb inr-the'ThibetifiQ 
plateau of Daha and the Saored Lakes, fine pastures and flourishing 
fields of corn, at altitudes &r exceeding the height of Mont Blanc. 
These accounts were received m England with much incredulity, and 
were met by doubts respecting the influence of refraction. I have 
shown the groundlessness of these doubts in two memoirs (Sur les 
Montognes do I'Inde), printed in :the Annales de Chimie et de 
Physique. The Tyroiese Jesuit, P. Tiefenthaler, who in 1766 pene- 
trated into the provinces of Kemaun and Nepal, had already divined 
the importance of the Dhawalagiri. We read on his map, " Mpntes 
Albi, qui India Dolaghir, nive obaiti.'" Captain Webb always uses 
the same name. Until the measurements of the Djawahir flat. SO" 
22', long. 79" 58', altitude 4027 toises, Or 25,750 English feet) 
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and of the DhawAlagiri (lat. 28° 40', hwg. 83° 21', idtitnde 4890? 
tcAses, 28,072 Englieh feet), were made knomi in Ebrope, the Cbim.- 
borazo (3350 toiaee, or 21,421 Euglisk &et), accoidiDg to my trigo- 
nomedrio measurement, (Becoeil d'ObsemtiiHis Mtrtoidmiqaes, t. L 
p. 73,) iraB'StJU everywhere regarded as the hi^iest nunini^ on the 
Borface' of the earth. The Himalaya now appeared, aooording aa 
tha comparisoq was made with the Djawahir or the Dhaw&Iagiri, 676 
toiees (432S Eugtiab . feet), or 1040 toiaes (6650 Engliah feet) 
higher than' the t!!hiinboraio. Pentluid'a Soodi American travels, 
in the yean 1827 uid 1838, fixed attention (Aimnabe du Boreaa 
dee) Longitades, 1836, pp. 320 and 323) on two snowy anmmita 
of Upper Fern, eaat of the Lake of Titicaca, which were supposed 
to aurpasB the height of the Ghiinborazo respectiTety by 598 and 403 
toises (3824 and 2577 English feet). I have remarked above, p. 
64, that . the latest calculation of the measurements of the Sorata 
and Elimani ahowa this view to be incorrect Ihe Dhawalagiri (on 
the deoUvity of which, in the valley of the Ghandaki, the Salagrana 
Ammonites, so celebrated among the BrahmiBS as symbols of one 
of the .ineamaldonB of Vuhnu, are collected) therefore still shows a 
difference between the culminating points of the Old and the New 
Continents of more than 6200 Parisian, or 6608 English feet. 

The questicHi has been raised, whether there may not exut behind 
the aonthemmost, more or less ■perfectly measured, chain, other still 
greater elevationa. Colonel George Lloyd, who in 1840 edited the 
important observations of Capttun Alexander Qerard and his brother, 
mtertains an opinion, that, in the . part of the Himalaya which be 
calls somewhat vaguely "the Tartaric chain" (meaning therefore 
in north Thibet towards the Kuen-liin, and perhaps in Kailasa of 
the sacred lakes, or beyond Leh), there are summite of from 29,000 
to 30,900 English feet — one or two thonsand feet higher therefore 
than the Dhawalagiri. (Uoyd and Gerard, Tour in the Himalaya, 
1840, vol. ). pp. 148 and 312; Asie Cenlrale, t. iii. p. .324.) So 
long as actnal measurements are wanting, one cannot decide respect- 
ing such |Kia»bilities; as the indication, from which the natives of 
Qnito, long before the arrival of Bouguer and La Condamine, recog- 
nized the superior altitude of the Chimborazo (namely, from the 
portion of its height above the re^on of perpetual snow being greater 
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than in any of the other mountauns); might prove Terjr deoeptire in 
the temperate Eone of Thibet, vhete radiation is bo active in the 
t&ble-land, and irhera the tower limit of perpetoal snow does not 
fonn a r^olar line at an equal elevation, a^ it does in tiiQ-tropicB. 
The grealeet elevation above the level of the sea ever attained by 
human beings on the declivity of tiie Himalaya, is BOSb toiaes, <m- 
18,219 Faiiman, ot 19,46d Euglisb feet, reached by Gaptaib Gerard, 
witli seven barometers, on the monntain of Tarfaigai^ a little to the 
northwest of Schipke. (Golebrooke-, in the G^ansaetiona of the Geo- 
lo^eal Society, voL vi. p. 411.) Thia happens to be exactly the 
same height as that reached by myself cm Uie 23d of Jane, 1802, 
and thirty years later by my friend Bonssingatilt, on the 16t& of 
December, 1831, on tho dedjvity of the Ghimbonoo. 'Bie Tutat- 
tained snmmit of the Tarhigang is, however, 197 toises, or 1260 
EngUsh feet higher than that of the Chimborazo. 
- The passes, acroeis tbe Himalaya, leading from Hindostan into 
Chinese Tartary, or rather into ^Western Thibet, more particolariy 
between the rivers of Buspa and Sohipke or'Langzing Khampa, 
are from 2400 to 2900 toises, or" 16,346 to IS,&44 English feet. 
In the chain of the Andes -I foand the pass of Assnay, between 
Quito And Cuenca, on the Ladera de Cadlud, having a similar ele- 
vation, being 2428 toises, or 1&,526 English feet, high. A great 
part of the monn^n plains of the interior of Asia would be bnried 
thronghont the year in perpetual snow and ice, if it were not that, 
by the great radiation of heat from the Thibetian platean, by the 
constant serenity of the sky, by the rarity of the formation of snow 
in the dry atmosphere, and by l^e powerful a^Iar heat peculiar to 
the eastern continent^ climate, the' limit of perpetaal snow is won- 
derfully raised on the northern slope of llie Hknalaya — perhaps to 
2600 toises, or 16,625 English feet above the level of the sea. 
Fields of barley (Hotdenm hezastichon) are seen in Kunawor iqt 
to 2300 toises, or 14,707 English feetj and another variety of bar- 
ley called Ooa, and allied to Hordenm cceleste, even much high». 
Wheat succeeds extremely w6ll in the Thibetian highlands up to 
1880 toises, or 12,022 English feet. On the north era declivity of 
the Himalaya, Captain Gerard found the upper limit of the higher 
birch woods asi^nd to 2200 toises, 14,068 English feetj and small 



'AKHOTAnOVS AlfD ISDmONS. 88 

bushes which eerre ttio inhabitante fer ftiel to vBrm ifeeir hnta, 
attain, in the lalitade of 30}° and Sl° of north latitude, & hei^t 
of 2650 toisea (16,945 Eaglieh feet), tar ahnoet 2(¥) toisea (1279 
English feet) hi^er than the limit of perpetnsl snow onder the 
equator. From the data hitherto oollect«d it wotdd fitUow, that we 
ma; take the lower limit of perpetual snow on the northern aide of 
the Himalaya, coithe sTK^e, and in rotmd nnmbera, at 2600 tdeea, 
or about 16,600 English feet; whilat on tbe Bontbem dedivhy of 
the Himalaya the enow-Jine sinks t» 2080 toiaea, oraboot 18^000 
English feet. 

Bnt for this remarbil^ dietiibation of temperatnra in the npper 
strata of the atmo^here, tbe moantuB plain of Weateni Thibet 
would, be uninhabitable to tbe millions who dwell there. (Oompan 
my Examination of tbe Limit of Ferpetnal Snow on the two deelM- 
ties of tbe ^malaya, in the Asie Oentrale, t. ii pp. 435-437; t. 
ill pp. 281-S26, and in Goouoi, En^ ed-, toL I, note 408; s. 
483 of the original.) ' 

A letter which! have juat recelTod firom Lidia from Vr. Joseph 
Hoc^er, who is Engaged in meteoiologio^ uid geol<^;iiAl researches, 
■a well as those connected with the geography of plants, says : " Mr. 
Hodgson, whom we regard here as the geographer best aoquunted 
with the bypscouetrio delations of the snow ranges, completelyTe- 
coguizes the eicarectDeBe of yonr statement in the third part of the 
Aoe Centrale, respecting the reason of the inequality in the height 
of the limit of perpetual snow on tbe northern and'soudiem declivi- 
ties of the Himalaya. In the ' trans Sutlej rej^on' in'B6'' lat. we 
often saw the snow limit only oommenoe at an altitude of 20,000 
English feet, while in the passes south of the Bmhmapntra, between 
Aasam and Bunnan, in 27° lat., wh^re the most southern Asiatic 
snowy mountaJQB are ^tnated, the limit of -perpetual snoW anks to 
15,000 English feet." I brieve we ought to distinguish between 
^e extreme and the mean ' heists, but in both we see manifested 
in the clearest manner the formerly contested dilferenoes between 
the Thibetitm and the Indian deolivitiea. 
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in the Hinulaya. (Aaie 
us, nnii. lu. p. %H.) ' 

Pari> f«e(. En;, f«l. 
■■lu declivity 15,S0O . . . 16,626 
irn " 12,180.. .ia,9BI 

Difierance 3,420 ' 3,645 



Extnmaa ucoidUiE te Dr. Jompb 
Hookei'i rensr. 

Paris 1««L Enc. feeL 
Noithsni declivity 1B,764 . . . 40,000 
Southern " 14,073 . . , 15,000 

DiSterence 4,691 6,000 



The local diffeienceB Tuy stall more, as may be seen from the list 
of extremes gives in my Asie Gentrale, t. iii. p. 295. Alexander 
Gerard e&w the enow limit ascend, on tke Thibetiuo declivity of the 
Himalaya, to 19,200 Parisian feet (20,465 English); and on the 
Bonthem Inaian declivity, Jaeqaemont once saw it, north of Cnrsali 
on the Jnmnotri, even aa low as 10,800 Parisian (11,610 English) 
feet. 

(") p. 28.— ^'-4 Snnon I^jatoral Race, the Mongnw."- 
The Hiongnn (Hjong-noa), who Itegnignea, and with him many 
historians, long considered to be the Hans, inhabited that vast region 
of Tactaiy which is bounded on the east by TTo-leang-ho (the present 
Mantscbu dominion), os the south by the Chinese wall, on the west 
by the U-eitin territory, and on the north by the coontry of tbe 
Elenthea. But tbe Hiongtia belong to the Turkish, and the Hans 
to the Finnieh or Uralian race. The norlhera Hima, a rude pastoral 
people, nnac«|^u^t«d i^th agrieulture, were dark brown (Hanbumt}j 
the southern fiuns or HajatelaE (called by tbe Byzantines Eutha- 
lites or Nepthalit^, and' dwelling along th^ eastern shore of tbe 
Gasjuan), had a fairer complexion. The latter cultivated the ground, 
and poBSesacd townal They are often called the white, or fiur Huns, 
and d'Eerbelot even, declares them -te be Indo-Scythians. ' On 
Punug-die Leader or Tanju of the Huns, and on the great drought 
and famine whiefa abont 46 a. D. caused a part of thens^m to 
. migrate northwarda (see Begnignes, Histoire %&a. des Hans, des 
Turcfl, &c., 1756, t. i. pt. i. p. 217 ; pt. ii. pp. Ill, 125, 223, 447). 
All the . accounts of the Huns taken from tbe above-mentioned 
celebrated work, have been snbjected to a learned and strict exami- 
nation by Elaproth. According to the result of this research, the 
Hiongnn belong to the widely difiused Turkish raxjes of tbe Altu 
and Tangna Mountmna. Tbe name Hiongnu,' even in the third 
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oentniy before the Chris&n era, ma » general jume for tte II, 
Thn-kiu or Turks, in the north and north-west of Chma. The 
eoatherik Hiongnu orercame the Chinese, and in conjunction vith 
lihem deaitroyed the empire of the northern Hiongnn. These Utter 
fled to the vest, and tbia flight seems to have given the first im- 
pnlae to the migration of nations in Middle Asia. The Huns, who 
were long confounded with &e Hiongnu (as .the Uignres with the 
Ugores and the HutLgarians), belonged, according to Kkproth, to 
the Finnifdt race of the Ural mountains between Euvpe and Aoa, 
& race wbloH was variouslj' mingled with Germans, Turks, and 
Samoieds., (ELlaprolb, Asia Polyglotta, pp. 183 and 211 ; Tableaux 
Histoiiques de I'Adef pp. 102 and 109.) The Huna (0£i>vih) are 
flnt named by- Dionysius Periget«s, a writer who was able to obtain 
more accurate informatioQ leapecting the interior of Asia, becaoae, 
as a learned man .bom. at Charax on ' the Arabian Golf, Augustus 
bad sent him back to the East to acc<Hnpian; thither his adopted son 
CaioB Agrippa. Ptolemj, a c^tury later, writes the word (Xovkh) 
with a strong aspiration, which, aa St Martin obserTes,is found 
again in the geographical name of Chunigard. 

J (") p. 29.-:-" -^ carved Stone." 
On the banks of the Orinoco near Caicaia, where the forest re^on 
jinna the plain, we hav^ indeed found representatlcais of the sun, 
and figures of animals, out on the rocks : but in the Llanos them- 
selves no traces of these rode membiials of earlier inhabitants have 
been discovered. It is to be regretted that we hare not recMved 
any more complete aiA certtun information respecting a monoment 
which was sent to France to'Gount Maurepas, and which, according 
to Kalm, had been found by M. de VeraniMer.in tjie Frairies of 
Canada 900 miles weet of Montreal, in the course Of an expedition 
intended to reach the Pacific. ■: (Kalm's Reise, th. iii. s. 416.) 
This traveller found in the middle of the plain enormous masses of 
stone, placed in an upright position.. bj the hand of man, and on 
one of them was something which was taken to be a Tartar inscrip- 
tion. (Archeeologia :^or Miscellaneous Tracts, published by the 
Society of Antiquaries of London, vol. viii. 1787, p.,304.) How 
is it that BO importutt a monument has remtuned unexamined ? • 



Can itnalljfavve ODBfauned a^dutbetUalwriliDgTor ia itnot&r 
more probablj & pictorial Idstory, Bko the sapposed PluB&iciui 
iiucripdon on HtB bank of the TanutoD Biverf I eondder it, how- 
erer, jerj probdile that theae [daiiu were onw bvreTsed hj <nTilued 
Datjona : pyramiih] wpolchnl moosda, sod entraochmenta of exb«- 
mdinaiy lengdi, foand in variona places between the Booky Motant- 
ainB and the Allcgbaniee, and en which Sqnier and I^Tis "(in tbe 
" Andent MooomenlB of the HiaaiflBippi Tallej") are now tluowiug 
a new light, appear to cmfinn thia sni^Kieilaoi). (BelaUoa Hiat., 
t. iii. p. 155.) Verandrier had been sent aa hia expedition bj the 
CheTalier de Beaoharnois, Ifae I^ench GoTemor-genwal of Canada, 
in 1746. Berei^ Jesuits in -the raty of Qaebee aaeiiFed Kalm that 
they Itad themaelres liad tlte sapposed in^criptiDn in th^ handft : it 
was eBgrared npm a nnail tablet wUch had been let into & piUai 
of cut stone, in which podlaon it waa found. I have asked sevend 
of m; friends in Fianoe to aeaich out this ntonnment, tn case it 
should real}; be in exiatence in the CQllection of Count Maurepas, 
but withont suooees. I find older, but equally doubtfol, statentente 
as b) the existence of alphabetical isscr^ttaona bclmiging to the 
prinutive nations of America, in Pedro de Cie^a de Leon, Chronica 
del Fern, p. i. c^. 87 (losa con letnu^ en los edi&nos.de Vinaqne) ; 
in Garda, Origstt de los Indios, 1607, Ub. iii. cap. 5j p. 268 ; and in 
Colnmbus'B Journal of his firat Toyage, in Navairete, Yiages de 
loe Espanoles, t. i. p. 67. M. de YeraDdrier moreover afOnued 
(and earlier traTellera had also thonght^lhey had obserred the same 
thing), that in the prairie of Western Canada, throughout entire 
days' journeys, traces of the plou^ishare Were discoreiable ; but the 
total ignonmce of the pnnutiTe, nations of America with regard to 
tJiis agricnharal implement, the want of draft cattle, and the great 
extent of ground over whidi tie supposed fuirows are f»>und — all 
lead me to conjecfaire that this singnlar appearanoe of a ploughed 
field has been pn^nced by some; effect of water on the W&oe of 
the earth. 

(") p. 29.—" I4ke am arm of the ^a." 

The great Steppe, which extends from east to west from the 

month of the Orinoco ia the snowy mountains of Merida, tarns to 



AND ADDITIONS. 97 

tlie Boutli in the 8tti degree of latitude, filling the npaoe between the 
eastern declivity of the high mountains of New Granada, and the 
Orinoco, the ceurae of which ie, in this part, from south to north. 
Thia latter portion of the Llanos, which is watered by the Meta, the 
Yichada, tJie Zama, and the GfUkTiare, conuectB t&e valley of tiie 
AioazonB with the valley of the Lower Orinoco. IThe word Panmo, 
which I often employ in these pagee, signifies in Spanish Amerioa 
all those njountainons re^ons which are elevated from 1800.to.2200 
toises above' the level of the sea (11,500 to 14,000 English feet in 
round numbers), and in which an nngenial, rough, aod misty climate 
prevails. Hiul and snow fall daHy for several houiB in the nppei 
Paramos, and famish a beneficial supply of moistiue to the alpine 
plants ; - a supply not arising from a large absolute quantity of aqoe- 
ons vapor in these high regions, but from the freC[nency of showers 
(hail and snow being so termed as Well as tain), produced by the 
rapidly chan^g currents of air, and the variations of the electric 
tension. The arborescent vegetation of these re^ous is low and 
Spreading', consisting chiefly cf large flowering laurels and myrtle- 
leaved alpine shrubs, whose knotty branches are adorned with fresh 
and evergreen fpliage. Escallonia tubar, Escallonia tnyrtilloides, 
Ghuciuiragua in^dgnis, Aralias, Weinmannias, Frezieras, Ganltherias, 
and Andromeda reticnlata, may be regarded as representatives of 
the physiognomy of this vegetation. To the sooth of the town 
of Santa F^ de Bogota is the Paramo de la Suma Paa; a lonely 
mountain group, in which, according to liidian tradition, vast trea- 
sures are buried. The torrent which flows under the remarkable 
natural bridge of the rocky ravine of Ljononio rises in this Paramo. 
In my Latin memoir, entitled "Dedistribntlonegeographioa Fhnta- 
mm secundem ctell temperiem et altitudinem montium, 1817," 1 
have sought td characterise those moimtain regions: "Altitodine 
1700-1900 hex^pod. Aq)errimse solitudines, qute a colonia hisps- 
nis ono nomine Paramos appelluitnr, tempestatum vicissitudinibns 
mire ohnoxia?, ad quas solntse et emOllitse defluunt nives; ventorum . 
fiatjbns ac nimborum grandinisque jactu tumultnosa regio, qnsB seque 
per diem et per noctes riget, solis nufoila et tristi luce fere nnnquam 
cale&cto. Habitantur in hac ipsa altitudine sat magnse dvitates, ut 
Micuipampa Peruvianonun, ubi tbermometrum oentes. meridie inter 
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5° et 8°, Docta — 0°.4 con^tere yidi ; Ha&uoaTelies, printer duDa- 
bam venae celebrata, ubi altitudine 1835 hezap. feia totaim per an- 
num temperies meaais Martii Faiiuis." (Humboldt dg distrib. 
geogr. Plant., p. 104.) 

(") p, 29. — " The Andes and the Siutern motrntavM lend forth 
detached qmrg, which advance towards each other." 

The vast region mtuated betveen tbe eastern coast of Soath Aine- 
riea and the extern declivity of the Andea, ia narrowed by two 
mountain passes, which partially divide fhim e&cb other the Hiree 
valleys or pluns of ihe Lower Orinoco, of the Amazons, and of the 
lUver Plate. Themost northern mountains, called the' gronp of the 
Farime, are opposite te the Andes of Cundinamarca, which project 
£u to the east, and assume, in the 66tb and 68th degrees of longi- 
tude, the form of high moontains, connected by the narrow ridge of 
Pacarsima with the granite tiilTii of Erench Gniana. On the map of 
Columbia eonstructjed by me from my own astionomical observations, 
this connection is clearly marked. The Caribsj who penetrated from, 
the misaons of the Caioni tp the pLuns of the ^io Brauco, and ,^ &r 
as the Braziliw boundary, crossed in the jonme; the ridges of Faca- 
raima and Quimiropaca. The second mountun mass, which divides 
the valley of the Amaions from the Biver l%te, is the Brazilian 
gronp. In the. prcfvince of Ohiquitos (west of the FUeds range of 
bills), it ^proaches die promontery of Santa Cmz de la Sierra. As 
neither the group of the Parime, which causes the great eataracts of 
the Orinoco, nor the Brazilian group of mount^uns, are absolutely 
connected with tlie Andes, the plains of Veneztiela have a direct 
connection with those of Patagonia: (See my geognostical view of 
South America in Relat. Hist t- iii. pp. 188-244.) 

(") p. 30.—" Traces of dogs." 
Iiuropean dogs have become wild in the grassy phuns or Pampas 
of Buenos Ayres. They live in society, and in hollows in which 
they hide their young. If the society becomes too numerous, some 
fiunilies detach themselves and form new colraiies. ^e European 
dog, which has become wild, harks as loud as the ori^nal American 
bairy race. Qarcilaeso relates that, before the arrival i^ the Spaniaids, 

. Coojic 
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the Pein'miis had dogs, "peiros gosqnes." He calls 4]ie uatiTe 
dog, Allco : it is called at present in the Qoiclma language, to dis- 
Kngaish him from the European dog, " Euna-alico," " Indian do(^' 
(dog of the inhabitants of the country). The hairj Rnna-allco 
seeme to be a mere variety of the shepherd's dog. He 19 small, 
with long hair (nsuaUy of an ochry yellow, with white and brown 
spots), and with upright, sharp-pointed ears. He barks a great deal, 
bat seldom bites the naUves, however disposed to be mischievous t« 
the whites. When the Inea Fachwntec, in his religious wars with 
the Indians of XAuxa and Huanca (the present valley of Huancaya 
and Jauja), eonqnered them, and converted them forcibly to th« 
worship of the sun, be found them paying divine honors to dogs. 
Priests blew oa tlje skulls of dogs, and the worshippers ate Uieir 
flesh. (Garcilasso de la Yega, Coment&ribs Scales, p. i. p. 184.) 
This veneration of dogs in the valley of Hoancaya is probably the 
reason why skulls, and even entire mnmmies of dogs, have been 
fonnd in the Huacas, or Peruvian j^vea belonging to tbe earKest 
epoch. VoQ Tschudi, the auth(c of an excellent Pauoa Peruviana, 
has examined these skulls, and believes them to belong to a peculiar 
species of dog, which he calls Cams ingte, and which is difierent 
from the European dog. The Huancas are still called dwiaivelj by 
the inhabitants of other, provinces, "dog-eaters." Among the na- 
tives of the Rocky Mountains, cooked dog's flesh is set before stran- 
gers as a feast of honor. Near Fort Laramie (one of the stations 
of the Hudson's Bay Company for ihe fur trade with the Sioux In^ 
dians), Capt^ Fr^ont attended a feast of this description. (Pr^- 
mont^s Exploring Expedition, 1845, p. 42.) 

The Peruvian dogs had a singular part to play In eclipses of the 
moon : they were beaten until the eclipse was over. The Mexican 
Techichi, a variety of the common dog, which latter was called in 
Anahuac Chichi, was completely dumb. Techichi signifies literally 
stone-dog, from the Aztec, Tetl, a stone. The Techichi was eaten 
sccordiag to the old Chinese fashion. The Spaniards found this 
food, before the introduction of European cattle, so indispensable, 
that almost the whole race was gradually extirpated. (Clavlgero, 
Storia antica del Messico, 1780, t. i. p. 75.) Bufibn confounds the 
Techichi with the Koupara of Guiana. (T. xr. p. IS^.J^Tl^ latter 
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is identical vitli tlie Proc^n, or Tirana oaDcriTonu, the Raton crab- 
ier, or crab-eat»ng Aqniusguaza of the Patagonian coast. (Azan 
BUT lea quadrupddes da Paraguay, t. i. p. 815.) Lianseus, on the 
other hand, confonnda the dumb variety of doga with the Mexican 
ItzcnintepotzotU, a kind of dog still only imperfectly deai^bed, said 
to be distinguished by a short tail, a very small head, and a l»rge 
hnmp on the back. The nante signifies hnmped-dog, and is formed 
from the Aztec, itzcuintli (another word for dog], and t«potzoilj, 
hnmped, a humpback. I was partiuularly struck in America, and 
especially in Quito, and generally in Pent, with the great number 
ot black dogs without hair, called by Buffon " chicna tutcs" (Gania 
sBgyptius, Linn.). £ven among the Indians this variety is ccmunon, 
bat it is generaUy despised and ill-treated. All European breeds of 
dogs perpetuate di^nselves very well in Sonth America, and if the 
dogs there are not so handsome as diose in Europe, the reason is partly 
want of care, and partly that the handsomest varieties (such as fine 
greyhounds and the Danish spotted breed), have never been intro- 
dnced there. 

Herr von Tschudi makes the singular remark that, in the Cor- 
dilleras, at elevations of 13,000 feet, tender races of dogs, and the' 
European domestic cat, are eqM)sed to a particular kind of mortal 
disease. " Innumerable attempts have been made to keep cata as 
domestic animals in the town of the Cerro .de Fasco, 13,228 French 
(or 14,100 English) feet above the level of the sea, but such attempts 
have ^led, both eats and dogs dying at the end of a few days, in fits, 
in which the cats .were taken at first with convulsive movements, 
then tried to climb the walls, fell back exhausted and motionless, 
and died. In Yauli I had several opportunities of observing this 
chorea-like disease ; it aeema to be a cobsequence of the absence of 
anfficient atmospheric pressure." In the Spanish colonies, the hur- 
less dog was looked upon aa of Chinese origin, and called Perro CUt 
nesoo, or Chino. The race was supposed to have oomefrom Canton 
or from Manila: according to Klaproth, it has certainly been ex- 
tremely common in China since very early times. Among the ani- 
mals indigenous to Mexico, liere was an entirely hairless, dog-like, 
bat very large wolf, called Soloitzcuintli (from the Mexican xolo or 
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xolotl, servant or alave). On American dogs, Bee Smith Barton's 
Fragments of the N^atur^ History of Pennsjlvania, p. i. p. 84. 

The result of Tscbudi's researches od the American indigenouB 
races of-dogs Is the following. There are two kinds idmoet spe- 
cifically different : 1. The Canis earaibicua of Lesson, qait« without 
hair, except a small bunch of nhit« hiur on the forehead and at tiiti 
point of the toil, of a slate gray color, and silenit; it was found by 
Columbus in the AntiUes, by Cortes in l^e^r, iiid by Piiarrty in 
Peru, where it suffers from the cold o** the Cordilleras, but is .still 
abundant in the warmer parts of the- cour.tr^^ ua3er. ti'p liaiBe'of ' 
perroe chinos. 2. The Canis ingEo, with pointed nose and pointed 
ears ; this kind barks : it is now employed in the care of cattle, and 
shows ma^y varieties of colors, &om being crossed with European 
breeds. The Cainis ingse follows man to the high re^ons of tlie 
Cordilleras. In ancient Peruvian graves his skeleton is sometimes 
found resting at the feet of the human mummy. We know how 
often the carvers of monum«its in our own middle ages employed 
the figure of a dog in this position, as an emblem of fideUty. (J. J. 
V. Tsehudi, Untereuchungen dber die Fauna Peruana, s. 247-251.) 
At the very beginning of the Spanish conquests, European dogs 
became wild in the islands of San Domingo and Cuba. (GarcilassO, 
p. i. 1723, p. 326.J In the prairies between the Meta, the Arauca, 
arid the Apure, voiceless dogs (perros mudos) were eaten in the 16th 
century. AJonso.de Herrara, who, in 1535, undertook an expe- 
dition to the Orinoco, says the natives called them " Majos" or 
"Aurios." A well-informed -traveller, Gieseoke, found the same 
Qon-barking variety of dog in Gtecnland. The Est^oimauz dogs 
pass their lives entirely in the open air; at night they scrape holes 
for themselves in the snow ; they howl like wolves, in accompani- 
ment with a dog that sits in the middle of the circle and Bets them 
off. In Mexico the dogs were subjected to an operation to make 
them fatter and better eating. On the borders of the province of 
Durango, and farther to the north on the elaVe lake, the natives, 
formerly at least, conveyed their t«nts of buffalo skins on the backs 
of large dogs when changing their- place of residence with the 
change of season. All these traits resemble the customs of the 
9* - 
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inhaljilants of Eastern Ada. (Humboldt, Ibsai polit. t. ii. p. 448 ; 
Belal3on hiat. t. u. p. 625.) 

(") p. 30. — -" XiSce the greater part of (^ Desert of SaJiarit, the 
Llanos are in the torrid zcme." 
Significant denominations — partioulaxly such as refer to the form 
in relief of the earth's sarfoice, and which have arisen at a period, 
when . there wa» pal^ -^^ uncortain information respecting the 
countries in questicni add'their hypsometric lelations — have led to 
.tari<iuSM)A-l9iig:-<3)ntjnved'gsographi(^ errors. The audent deno- 
'imssfian' of -flie -'' €fre&ter' slid Lesser Atlas" (Ptol. Geogr. lib. iii. 
cap. 1) has exercised the prejudicial influence here alluded to. No 
doubt the auow-covered western summits of the Atlas in the teni- 
tor; of Morocco may be regtwded as the <jreat Atlas of Ptolemy ; 
but where is the limit of the Little Atlas ? Is the division into two 
Atlaa chains, which the conservatLre tendencies of geographers have 
preserved for 1700 years, to be stjll mdntained in the territory of 
Algiers, and even between Tunis and TIemse ? Are we to seek 
between the coast and the interior for parallel ch^ns constitttting a 
greater and a lesser Atlas? All travellers ^miliar with geognostical 
views, who have viated Algeria Educe It has been t^en poeseseion 
of by the French, contest the meaning conveyed by thp generally 
received nomenclature. Among the parallel chains, that of Jurjura 
is generally supposed to be the highest of those which have been 
measured^ but the well-informed Foum^ (long Ingenieur en chef 
des Mines de I'Alg&ie), affirms that the mountains of Aui6b, near 
Batnah, which were still found covered with snow at the end of 
March, are higher. Foumel denies the existence of a Little and a 
Great Atlas, as I do that of a Little and -a Great Altai (Asie Cen- 
teale, t. i. pp. 247-252). There is only one Atlas, formerly called 
Pyris by tho Mauritaniane, and this name ia to be applied to the 
"foldings" ("rides") or Buoceaaion of creats which form the diri- 
sion between, the waters flowing to the Mediterranean, and those 
which flow towards the Sahara lowland. The strike or direction of 
the £astem Mauritanian portion of the Atlas is from east to west ; 
that of the elevated Atlas of Morocco from north-east to Boutb-west. 
The latter rises into summits, which, «cc«rding to Renou, fExplora- 
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tion Scientifique de I'Alg^e de 1840 it 1842, piibtiSe par ordre da 
Crouvemement, ScieDoes Hist, et Geogr. t. viii. 1846, pp. S64 and 
373,) attain an elevfttion of 10,700 Fr. (11,400 Eng.) feet ; exceed- 
ing, therefore, the height of Etna. A siugukrl; formed highland 
of an almost square shape (Sahab el Marga), bounded on the south^y 
higher elevations, is situated in 38° lat. I^rom thence towards the sea 
to the west, about a de^-ee south of Mogador, the Atlas declines in 
height : thia Bouth-westemmoBt part bears the name of Idrar-N-Beren. 
The northern Mauritanian boimdaries of the widely ezt^ided low 
region of the Sahara, as well as its southern limits towards the fertile 
SoBdan, are still but little Inown. If we take on a mean, estima- 
don the paraUela of 16}° and 32 j" as tlie outside limits, we obtain 
for the Desert, including its Oases, an area of more than 118,500 
square Qerman geographical miles ; or between nine and ten times 
the area of Qcnnany, and almost three times that of the Mediter- 
ranean, exclusive of the Black Sea. From the best and most recent 
intelligence, for which we are indebted to the French Colonel 
JDanmas and MM. Fonmelj Renon, and Carette, we learn that the 
JDesert of Sahara is composed of several detached basins, and that 
the nnmber and the population of the fertile Oases are very much 
greater than had been imagined hvm the awfully desert character 
of the route between Insalah and Timbuctoo, and that frota Monr- 
souk in Fezzan, to Bilma, Tirttuna, and Lake Tschad. It is now 
generally affirmed that the sand covers only the smaller portion of , 
the ■ great lowland. A similar opinion had been proviouslj pro- 
pounded by the acutely observant Ehrenberg, my Siberian travelling 
ooinpanion, from what he had himself sew (Exploration Scientifique 
de I'Algfirie, Hist, et Qeogr. t. ii. p. 332). Of larger wild animals, 
only gazelles, wild asses, and ostriches are to be met with. " Le 
lion du d&ert," says M. Carette, (Explor. de I'Alg. t. ii. pp. 
126-129 ; t. vii. pp. 94 and 97,) " est un mythe popularise par les 
artistes et les ^tes. -H n'eziste que dans leur imagination. Cet 
animal ne sort pae de sa montagne oil il trouve de quoi se loger, 
s'abreuver et se nourrir. Quand on parle aui habitans du dfeert 
do ces betes Kroces que les Eyrgpfens leur donnent pour compag- 
nons, ila repondent avec un imperturbable sang froid, il y a done chei 
vous des lions qui boiventdel'ajretbroutentdesfouilles? Chez nous 
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il faut aux lions de I'eau couiaute et de la chair rive. Auasi des liona 
ne paraisaent daDS le Zahara que 1^ oCt il j a dea colliueB boia^B et 
de I'eao: Nous ne craignoQB qae la rip^e (lefe) et d'innombrablea 
esaaiiijs de monsticineB, ces demiere li oi il y a quelque hnmiditfi." 

Whereas Dr. Oadney, in the course of the long journey from 
Tripoli to Lake Tschad, estimated the elevation of the Bouthem 
Sahara at 1637 English feet, to which German geographers have 
even ventured to add an additional thousand feet, the Ingemeur 
Foumel has, hj careful barometric measurements based on cior- 
responding observations, made it tolerably probable that a part of 
the northern desert is below the level of tbe Bea, That portion 
of the -desert which is now called "le Zahara d'Alg^e" advances 
to the chains of hills of Metlili and eI-Cra«us, where tbe.uortbem- 
most of all the Oases — that of el-Kantara, fruitfijl in dates — is 
situated. This low basin, which touches .the parallel of 84" Ut., 
receives the radiant heat of a stratum of challi: (full of tbe shells 
of Inoceramus), inclined at an an^e of 65° towards the south 
(Fourael sor les CRsemens de Muriate de Soudc en Alg^rie, p. 6 in 
the Annales des Mines, 4me B&ie, t. is. 1846, p. 546). "Arrivfe 
h Biscara" (Biskra), saya Foumel, "on horizon ind^fini comme 
eelui de la mer se d^roulait devant nous." Between Biscara and 
Sidi Ocba the ground is only 228 (243 Eng.) feet above the level of 
the sea. Tbe incUuaUon increasea considerably towards the south. 
In another work (Asie Centrale, t. ii. p. 320), where I have brought 
together everything relating, to the depression of some portions of 
continents below the level of the sea, I have already noticed that, 
according to Le Pfere, the " bitter lakes" on the Isthmus of Suez, 
when tbey have a little water — and, according to General AndrADSsy, 
the Natron Lakes of Fayqum — are also lower than the level of the 



Among other manuscript notices of M. Foumel, I possess a ver- 
tical geological profile, which gives all the inflexions and inclinations 
of tbe strata, representing a section of the sur&ce the whole way front 
Philippeville on the coaat to the Desert of Sahara, at a spot not far 
from tbe Oasis of Biscara. The direction of tbe line on which the 
barometric measurements were taken is south 20° west; but the ele- 
vations determined are projected, as in my Mexican profiles, on a dif- 
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tereat plane — a nortli-Bouth oaa Ascending nninterraptodlj from 
OoiiBtantiiie, at an elevation of 332 toiaee (2122 Eng. feet), the 
calmiuating point is fonnd between Batnah and Tizor, at an eleva- 
tion of only 560 toises (35S0 Eng. feet). In t^e part of the Desert 
situated between Biscara and Toggnrt, Fournet lias had a series of 
Attesian wells dug with Huecess (Comptes Rendns de I'Acad. des 
Sdenees, t. xx. 1845, pp. 170, 882, and 1305). We leam from the 
old accounts of Shaw, that the iuhabitanla of ihe country knew of 
a subterranean supply of water, and relate febulons tales of a " aea 
under the earth (bahr fdht el-erd)." Fre^ waters flowing between 
clay and marl strata of the old cretaceous and other sedimentaiy 
deposits, under the adion of hydroatatio preBsnre form gDBhing 
fountains whe^i the strata are pierced (Shaw, Yoyages dans plosieurs 
parties de ^ Beibferie, t. i. p. 169 ; Renn6U, Africa, Append, p. 
Izxzv). That fresh water in this part of the world should often be 
found near beds of rock salt, need not surprise geologists acquainted 
with mines, since Europe offers inany analogous phenomena. 

The riches of the Desert in rock salt, and the fact of rock salt 
having been used in building, have been known since the time of 
Herodotus. The salt zone of the Sahara (zone salifk^ du dfeert) 
is the southernmost of three zones, stretching across Northern Africa 
fix»m south-west to north-east, and believed to be connected with tie 
beds or deposits of rock salt of Sicily and Palestine, described by 
Friedrich Hofi'man and by Robinson. (Foumel, sur les Gisemens 
de Muriate de 8oude en Alg^e, pp. 28-41 y Karsten iiber das 
Yorkommen des Kochsakes auf der Oberfl^he der Erde, 1846, s. 
497, 648, and 741.) The trade in salt with Sondw, and the posd- 
bility of cnltivatmg dates in the Qaaee, formed by depressions caused 
probably by falls or subsidences of the earth in the gypsum beds of 
the tertiary cretaceous or keuper promotions, have alike contributed 
to enliven the Desert, at least to some eztentj by human intercourse. 
The high temoMAire of the tur, which makes the day's march so 
oppressive, resfcrs the coldness of the nights (of which Denham 
complaint so often in the African Desert, and Sir Alexander 
Bnmes in the Asiatic), so much the more striking. Melloni 
(Memoria snll' abassamento di temperatura durante le notii placide 
e serene, 1847, p. 55) ascribes this cold, produced doubtless by the 
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radia&in team the grotmd, lew to the great purity and Beremty of 
the sky (irrigiamento calorifioo per la gtande serenity di cielo nell' 
immensa e deBerla piannnt deU' Afiica centrale), than to the pro- 
found calm, the nightly absence of all movement in the atmosphere. 
(Consult also, respecting Afincan meteorology, Aim£ in the Explora- 
tion de I'Alg^rie, Physiqino g&erale, t. ii. 1846, p. 147.) 

He Bondiera dediTity of the Atlas cf Morocco sends to the 
Sahara, in lat. 82°, a river, the Qoad-Dra (Wady-Diu), which fin- 
Uie greater part of the year b nearly dry, and vhich Renon (Explor. 
de I'Alg, Hist, et G«ogr., I. viii. pp. 65-78) conaidera to be a sixth 
longer than the Rhine." It flows at first from ninih to south, until, 
in lat 29° N. and long. 5° W.,it tiims almost at right angles to ita 
former course, runs to the west, and, after passing throng^ tite great 
fresh water jAke of Debud, enters the sea at Cape Nun, in lat. 28° 
46' N. and long. 11° 8' W. This region, which was so celebrated 
formerly in the history of the Portugoese discoveries of the 15th 
centuiy, kad was afterwards wrapped in profound geographical ob- 
seurity, is now called on the coast " the country of the Sheikh Bei- 
rouk" (a cliief independent of the Emperor of Morocco). It was 
explored in the mouths of July and August 1840, by Captain Connt 
Bouet-Tillaumei of the French Navy, by order of his government. 
Vmia the bfficial Reports and Surveys which have been communi- 
cated to me in manusoript, it appears evident that the mouth of the 
Quad-Dra is at present very much stopped up with sand, having an 
opeii channel of only about 190 English feet wide. A somievhat 
more easterly channel in the same month is that of the still very 
little known Saguiel el-Hamm, which comes from the south, and is 
supposed to have a couise of at least 000 geographical mil^. One 
is astonished at the length of these deep," but commonly dry river 
beds. They are ancient furrowH, such as I have seen in the Peruvian 
Desert' at the foot of the Cordilleras, between those mount^ns and 
the coast of die Pacific. In Boueb's manuscript "Mlation de I'Ez- 
j)61ition de la M^onine," the mountains which rise to the north of 
Cape Nun are estimated at the great elevation of 2800 metres (9185 
English feet), 

Cape Nun is usually supposed to have been discovered in 14S3, 
by the Knight OUianez, acting under the oomnumd of the oele- 
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btated Infante Hemy Puke of Viseo, and fonadeT of the Academ; 
of Sagres, which was presided over by the pilot and cosmogtapher 
Mestie JacomS of M^orpa; but the Portohuin Mediceo, the vodc 
of a Genoese navigate); in 1351, already ooutains the name q£ 
Caro di, Non- The paaeage round this cape was then as mooh 
dreaded as that of Cape Horn has sinoe been, although it is 28' 
north of the parallel c^ TeneriSe, aad could be reached in a few; 
days' voyage from C^adiz. The Portuguese proverb, " quern passa 
q Cabo dj Num, ou tornari on nSo,"' could not deter tie lafante, 
whose heraldic French motto, " talent de bieo foire," expressed his 
noble, enterprising, and vigorous character. The name of the 
cape, in which a play of wor^ on the negative particle has long 
been suj^iosed, does not ^peai to me to have had a Portuguese 
origini Ptolemy placed on the north-west coast of Africa a river 
Nuius, in the Latin ver^n I^unii Oetia- Sdrisi speaks of a town, 
Nul, or Wadi Nun, somewhat more to the south, and three days' 
joomey ui the interior :< Leo Africuiua calls it fielad de Non. 
Long before the Portuguese squadron of Gilianez, other IJuropean 
navigateira had advanced much beyond, or to the 'southward of, this 
cape. The Catalan, Don Jayme Ferrer, in 13,46, as we learn . 
from the Atlas Catalan published by Buchon at Paris, had ad- 
vanced as ^ as the Gold Eiver (Eio do OurO), in lat. 23° 56'; 
and Normans,, at t^e end of the 14th century, as f^ as Sierra 
Leone in lat. 8' 30'. The merit of having been the. first to cross 
the Equator on the western coast of Africa belongs, however, like 
that of so many other memorable adiievements, to the Portuguese. 

(") p. 30. — "As a ffras^ plain, resembling tmny of (Ac Stepper 
of Central Asia" 

The Llanos of Garaccas and of the Bio Apure and the Meta, 
over which rOam large hods of cattle, are, -in the strict^t sense of 
Uie terip, " f~'°'^j)"'"° " , Their prevalent veg^tion> belonging 
to the two faioiU^f Cyperacete and Graminese, conMste- of varioue 
spedes of Paspalum, P. leptostaehynm and P. lenticulare ; of Kyl- 
Ibgia, K. monocephala (Bottb.), K. odorata-;. of Fanioum, P. 
granuliferum, P., mieianthum; of Antephora; Aiistida; Vilfa; 
and Anthiatiria, A. reflexa, and A foliosa. Only h«M and thew 
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ue foiHid, interepersed smoDg the (rramineee, a few herbaceous, 
dicotyiedoaons plants, conaating of two very low-growing epeciea 
of Mimosa (Sensitive Plant}, Mimosa intermedia,, and Mimoea 
donnims, wUch aie gieal fitvorites with the wild horses and 
cattle. The natiTes give to this group of plants, which close their 
deh(!ate feather; leaves on being touched, the expressiTe name of 
Dormideras — sleepy plants. For many square miles not a tree is 
seen ; bat where solitary trees are found, they are; in mmat places, 
the Mauritia Palm; in arid districts, a Proteaeea, described by 
Bonplaud and myself, the Rhopala complicata (Chaparro bofoo), 
which WOdeuow regarded as an Embothriom; also the highly 
useful Palma de Oovija, or de Sombrero; and our Oorypha iuermie, 
an nmbrelU palm allied to Chanuerops, which is used to cover the 
roofe of huts. How &r more varied is the aspect of the, Asiatic 
plains ! Throughout a large portion of tiie Kirghis and Galmuck 
Steppes, which I have traversed from the Don, the Caspian, and 
the Orenborg TJral river to tiie Jaii, to the Obi and the Upper iMysh 
near Lake Dsaisang, through a space of 40 degrees of lon^tude, I 
have nev«r seen, as in the Llanos, the Pampas, and the Pn^es, 
an horizon like that of tiie ocean, where the vault of heaven 
appears to rest on the unbroken plain. At the utmost this appear- 
ance presented itself in one direction, or towards one quarter of the 
heavens. The Auatic Steppes are often crossed by ranges of bills, 
or clothed with coniferous woods or forests Even in the most 
. fruitful pastures the vegetation is by no means limited to grasses ; 
there is a great variety of herbaceous plants and shrubs. In 
Spring-time small snow-white and Ted flowering tosaceas and amyg- 
dalece (Spinea, Cratcegus, FrunuB spinosa, and Amygdalus nana) 
present a smiling aspect. I have already mentioned the toll and 
Insnriant Synanther» (Sanssnrea amara, S. salsa, Artemisias, and 
Centanreas), and of leguminous plants, species of Astragalus, Cy- 
tisuB, and Caragana. Crown Imperials (Fritilihaia ruthenica, and 
F. meleagroidea), Cypripedias, and tulips, rejoice the eye by thp 
bright variety of their colors. 

A contrast to the pleasing vegetation of these Aedatic pl^s is 
presented by the desolate salt Steppes, particularly by tiie part <d 
the Barabiuski St^pe which is at the foot of the Altai mountaine. 
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and by the Steppes between Barnaul and the Serpent Mountain and 
the conntr; cm tbe east of the Gaepisn. Here Chenopodias, Bome 
epecies of Salsola and Atriples, Salicomlaa and Halimomienus cra»- 
eifolia, (each species growing "socially,") fonn patches' of Tegetatun 
on the maddy ground. See Odbel's Joomey in the SteppeB of the 
South of Russia (Reise in die Steppe des sfidUcheD Busslands, 
.1838, ill. ii. s. 214 and 301). Of the 500 phaneioguaoaa spedes 
which Clans and Gobel collected in. the Steppes, the Syranthene, the 
Chenopodese, and tbe CrooifersEi, were more numerons than the 
grasses ; the latt«T being only ^th of the wholcy and the former ^th 
and jth. In Gennany, from the mixture of hill and phun districts, 
the GlamacesB (t. e. the GraminesB, Cypenieese, and Juncaoese col- 
leotiyely) fonnfthj the Synantherse or Gompoaitse ^th; and the 
Crucifene ^th of all our Oenuan. phanerof^inia. In the meet 
northern parts of the flat Siberian lowlands, the fine map of Admi- 
ral Wrangell shows that the extreme northern limit of tree and 
Bhmb vegetatioh (Coniferee and Amentaoese) is, in the portion to- 
wards the Behring's Straits side, in 67i° lat. ; md more to the west, 
towards the banbof the Lena, in 71°, which is the parallel of the 
Dort^ cape of Lapland. The plains which border the Icy Sea are the 
domain of eiyptogamouB plants. They an called lMndras(Tuntiir, in 
Finnish) : they are swampy districts extending b^er than the eye 
can reach, partly covered with a thick carpet of Sphagnum palostre 
and other mosBes, and partly with a dry snow-white coveiingof Oeno- 
myce rangiferina (Reindeer moss), Stereooaulon pascbale, and other 
lichens. Admiral Wrangell, in describing his perilous expedition to 
the new Siberian islands so rich in fossil wood, says : " These Tun- 
dras accompanied me to the extreme arctio coast. Their stnl has 
been frozen for thousands of years. In the* dreary uniformity of 
landscape, the eye of the traveller, surrounded by reindeer m(w), 
dwells with pleasure on the smallest patch of green turf showing 
itself now and then on a moist spot." 

(") p. 30.—^' Tbe came* which leseen 6oA heat and dryness in ihe 

JVew Wwld." 

I have tiied to bring together in a brief and oompeudious manner 

the vaiioDs oansefl which produce greater mtHstnie uid a lew depee 
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of heat io Amuioa; hvill of oonne be understood that the qoe^ 
tioD respects tlu general hygrometfio state of the atmosphere, uid 
the t^pentnre (tf the New Contmeat as a wh£ie. Sisgle districta, 
eqcb aa the island (£ Margarita, the Coasts of Comana and Coro, are 
as hot uid as dry as any part of A£ica. It moA also be remarked 
tihat the TT"^"'""'" of heat at certain honra of a sominer'B daj has 
been fbond, cd a series of yean, lo be ahnost equal at very, difier^it 
parta of the eordi's snr&ce, on the Nera, (he Sesc^, the Gaage^ 
and the Onnoco; being approximately between 27° and 32° Beao- 
mur(93° and 104° Fahrenheit), and generally not highn-j^^pmnd- 
iog the obeerratioD be made in the shade^at a distance from all solid 
bodies which conld radiate heat to the thennometer, not in an air 
filled with hot particles of doat or sand, and not with spirit thermo- 
meters, which absorb the light. It is probably to fine grains of sand 
floaUngin the air, and fbnning centres of radiant heat, that we must 
ascribe the dreadiiil temperatore of 40° to 44°.8 Reaumnr (122° to 
133° Fah.) in the diade, to whkh my nnhappy friend Bitchie, who 
perished there, and C^>tani Lyon, were exposed for weeks in the 
Oasis of Monrcook. The. must r^narkable instance of very high 
temperature, in an air probaUy free from dust, has been leraaded by 
an obflerrer who knew well how to place and to ccHrect all his in- 
struments with thle greatest degree of aconiacy. Biippell found 
37°.6 Reaumnr (110°.6. Fahrenheit), at Ambnkol in Abyssinia, 
with a alonded sky, stzong sondi-west wind, uid an approaching 
thondeiHtortn. The mean annual temperature of the tropics, (v of 
the proper climate of pahiM, is, on land, between 20°.6 and 23°.$ 
Beanmur (or 78°.2 and 85°. 5 Fahr^heit), wiUioat any conuderable 
difference between the observations collected in 8ene^,-P(mdi<^en7, 
and Surinam. (Humb(ddt,M6nioire surles ligDes isothermes, 1817, 
p. 64. Aae Ceqtrale, fc iiL Mahlmann, Table iv.) 

The great coohi&BS, I mi^t ahnost say oold, which prevails for a 
considerable part of the year within the tropics <m the coast of Peru, 
causing the thermometer to sink to 12° Reaumur (59° Fahrenheit), 
IS, aa I hare noticed elsewhere, by no means to be ascribed to the 
Ticinity of the snow-coTcred Andes, but rather to the fogs (garna) 
which veU the solar dii, and to a coiZ *ea cwntU whi^, e<mimeno- 
ing m the antarctic regicms and coming from tie south-wait, staiktt 
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die coast of OMli near Y&Ldivia and Otm^eption, and tbeace Bbeams 
rapidly along the ootwt to the Dorthmrd, as fin* aa Oape FariSa.' On 
tite coast, near lima, the tempenttire of the Pacifio is 12°.$ Besu- 
^nr (60" .2 Fahr.), vhikt in the same lajatnde out of the cnirent it 
IB 21° R. (79" :2 Fabr.) It is ungolar th^ ao striking a &ct ahmild 
have remuned nnnotioed until my visit to the shores of the Pacific, 
iD October 1802. 

' The TariationB of tea^ieratare of di&rent regions depend in-a great 
degree tm die diaracter of the bottom of the " aerial ocean," tr oB 
the natoro of the fioor or base, vhether Imtd or sea, continental or 
oceftuic, on which tite atmoqdiere rests. Seas, often trarerBed hy 
cnirents of v&rmer or cdder water (ooetuiio riveni), have an efiect 
T^ difieient ftom that of confeiiiental ittass^^ whether nnbroken or 
artiedhted, or ot isluids, which latter may be regarded as shallows 
in the araial ocean, and which, notwitbatending thdr small duuen- 
nons, exert, otUn to a great distance; a notable inflaence on the 
climate c£ the sea. In conluiental jnasaea we must distingoigh be- 
tween sandy deserta devoid of vegetati<m, sarannahs or grassy plains, 
and foreatcovered districts. In Upper Egypt and in 8euth America, 
Konet in the fonner, uid myself in the latter, ftrand respectively at 
noMi ^e tempenttnre of the ground composed of granitic sand 54''.2 
and 4B°A Beanmnr (154° and 141° Fahr.). Many careful o]>B«^a- 
tions in Paris have givon, according to Arago, 40° and 42° Reaumur, 
122° and 126°.5 Fahrenheit (Asie Oentrale, t- iii- p. 176.) The 
Savannahs, which between the Missonri and the Mis^ssipiH are called 
Prairies, and which ai^>ear in South America as the I^os dt Vene- 
zuela and the Pampas of Buenos Ayree, are covered with smaU 
monocotyledonoos j^ts <d the femily of Cypaaeeffi, and with grasses 
o( which the thin pinnted stfdks or ears, and the delicate lancec^ate 
leaves or blad«i, radiate towards the andonded sky, and possess an 
extraradinaty power of " enussion." Wells and Daniell (Meteor. 
£Bsa^, 1827, p. 230 and 278) have evmi seen in oar lalitade, where 
the atmosphere has so much tees traaspaTcndy, the thermometer sink 
6°,5 or 8° of Beannnur (14°.6 or 18° Fahrenheit), on being placed 
(01 the gnuH. Melloni, in a memoir, " SuU abaseamento di tempera- 
tnra duisnte le notti platdde e- sere&e," 1847, pp. 47 and 53, has 
AowD how in a calm state of the atmoephere, which is a necessary 
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condition of strong radiation and of the fomratloi} of dew, the cooling 
of the grassy snrfaoe is also promoted bj the particleB of ur which 
are already cooled sinking to the ground as being the heaviest. In 
the vicinity of the Equator, under the «londed sky of the Upper 
OrinocOj the Bio Negro, and the Amazons Hiver, the phuns are 
clothed with dense primeTal foreste ; but to the north and soAth at 
this wooded region there extend from the zone of palms and lofty 
dico^ledcoions trees, in the northem hemisphere, the Lkinoe of the 
Lower Orinoco, the Meta and the Gtuaviare, and in the southern 
hemisphere the Pampas of the Bio de la Plate and of Patagonia. 
The space thus occupied by Savannas or grassy pluns in South 
America is at least nine times as great as the area of firance. 

The wooded region acts in a thr^old mann^ in dinunishing the 
temperature ; by cooling shade, by evaporation, and by radiation. 
Forests,— rwhich in oar temperate wne consist of trees living together 
in "socie^," i. e.,,manyindiTidualS'Of one, or of a few kinds, of the 
&niilies of G<mifene or Anientaceie, oaks, beeches, and birches, but 
in the tropics, <rf an immense variety of trees living separately or 
"unsocially," — protect the. ground from the direct rays of the sun, 
evaporate fluids elaborated by the trees themselves, and cool the 
strata of air in immediate contact with them by the radiation of heat 
from their appendicular organs or leaves. The latter are &r from 
being all parallel wilJi each other; they are, on the contrary, variously 
inclined to the horixon, and, according to the law developed by Leslie 
and Founer, the influence of this inclination npon the quantity of 
heat emitted by radiation is such, that the power of radiation (pou- 
voir rayonnant) of a measured surface a, htiving a ^en oblique 
direction, is equal t« the "pouvoir rayonnant" which would belong 
to a surface of the dze of a, projected en a horizontal plane. Now 
in the initial condition of radiation, of all the leaves which form the 
Bommit of a tree and partly cover each other, those are first oooled 
which are directed without any iulertening screen towards tJie un- 
clouded aky. The cooling result (or the exhaustion of heat by 
emission) will be the more considerable the greater the thinness of 
the leaves. A second stratum of leaves has its upper surface turned 
to the under snr&ce of the first stratum, and will give out more heat 
by radiation towards that stratum than it can receive by radiation 



ANNOTATIONS AND ASDtTIONS. 113 

frcHQ it. The result oi tluB oneqaal eschange'will thus be a Iobb of 
temp^^ture for the second stratnm of leaTes also. A similar opera- 
tion vUl conlmne &om stratom to atratum until all the leaves of the 
tree,'by greater or less radiation, as modified by their diversity of 
position, haye passed into a qtate of stable equilibrium, of which the 
law (^ be deduct by mathematical analytds. In this manner, in. 
the long and clear nights of the equinoctial zone, the forest air con- 
tained in the intervals between, the strata of leaves becomes cooled 
by ihe process of radiation; and by reason of the great quantity of 
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dicolar oi^^s or leavee, a tree, the horizontal section 
nit would measure for example 2000 sqtiare feet, would 
hing the t^nperature of the air equivalenlly to a space 
of bare or turf-covered ground several thousand times greater than 
2000 square feet (Asie Centralej t. iii. pp. 195-205). I have sought 
thns to develope in det^ the complicated effects which make up the 
total action of extensive forests upon the atmosphere, because they 
have been so often tenehed upon in reference to the important ques- 
tion concerning the climates of ancient Germany and Gaul. 

As in die Old Ctmtinent European civilization has had its princi- 
pal seata on awegtem coast,it could not but be early remarked that, 
under equal degrees of latitude, the opposite eastern coast of the 
United States waa several degrees colder in mean annual tempera- 
ture than-Europe, which is, as it were, a projecting western penin- 
sula to A«a, as Brittaby is'te the rest of Frnnce. , But in this re- 
mark it was forgotten that these differences decrease from the higher 
to the lower latitudes, in such manner that thej almost entirdy 
disappew from 30° downwards. For tie west coast of the New 
Continent, exact thermometric observations are still almost entirely 
wanting; but the mildness of the winters in New California shows 
that the west eoasts of America and Europe, under the some paral- 
lels of latitude, probably differ little from each other in mean annual 
temperature. The subjoined table shows what are the correspond- 
ing mean annual temperatures, in the same geograpbical latitudes, 
of the west coast irf Europe and the east coast of the New Conti- 
nent. 
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In the ctdumn of temperatures in tbe preceding table the first nnm- 
ber reprcseDta the temperatHre of the yearj tJiat which standi in 
■place of a numerator the mean winter temperature \, and that which 
Btanda in the ^ace of a denominator the mean Bommer temperatnre. 
Besides the great difTerence of .mean annual temperature, there is 
also a striking difference between the two coasts in respect to the 
distribution of that temperature into the different seasons of the 
year, and it is this distnbution which is most influential both on our 
feelings and on Ihe processes of vegetation. Dove remarks gene- 
rally, that the summer temperature of America is lower under eqiial 
degrees of latitude than that of Europe (Temperatnr tafeln- nebst 
Bedierknngen fiber die Verbreitung der Wiinne auf der Oberfl^e 
der Erde, 1848, s. 95). The climate of St. Peteraburgb (or to 
speak more correctly, the- mean apnual temperature of that city 
which is in lat. 59° 56'), is found on the East coast of America, in 
. lat. 47j°, Or 12^° more to the south; in like manner we find the 
climate of Konigsberg (kt. 54° 43'), at Halifax (lat. 44° 39'). The 
temperature of Toulouse (lat 43'''36') corresponds to that of Wash- 
ington (lat. 38" 53'). 

It would be very hazardous to lay down any general statements 
respecting the temperature in the territory of the United States of 
America, as we must distinguish in that territory three regions : 

dmhio:^, Google 
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1, the Atlantic States east of the AUeghanieB ; 2, the Western Stated 
in the wide ba»u between the Alleghaniee and the Bocky Mount- 
ains, through which flow the Mississippi, the Ohio, the Arkansas, 
and the Missouri ; 3, the high plains between the Rocky Mountuns, 
and the Maritime Alps of New California through which the Oregon 
or Columbia Biver finds a passage. Since the highly bonot&ble 
establishment, by John C. Calhoun, of uninterrupted observations of 
temperature, made on a uniform plan at 35 military posts, and re- 
duced to iMly, monthly, and anUual means, we have arrived at more 
just climatic views than those which were so generally received in 
the time of Jefferson, Barton, and Yolney. These meteorological 
stations or observatories extend from the point of Florida and Thomp- 
son's Island (Key West), lat. 24° 33', to the ConncU Biu& on the 
Missouri ; and if we reckon amongst them Fort Vancouver, Jat. 45° 
37', they include differences of'Ibn^tnda of 40°. 

It cannot be affirmed that, on the whole, the mean annual tem- 
peraturG~of thd second or middle region is higher than that of the 
first or Atlantic region. The further advance "of ceiitain plants to- 
wards the north, on the west of the Alleghany mountains, depends' 
partly on the nature of those plants, and partly on the different di»- ■ 
trihution of the same annual quantity of heat. The wide vallfy of 
llie Mississippi enjoys at its northern and southern extremities tlie, 
warming influence of the Canadian Lakes, and of the Mexican Q-ulf 
Stream. The five lakes (Superior, Michigan, Huron, Erie, anid 
Ontario) oc^py a space of 92,000 English square miles. The 
obmate is much milder and more equable in the nei^borhood of 
the lakes; for example, at Niagara (lat. 43° 15'), the meah winter 
temperature is only half a degree of Beaumur (l°-.2 Fahrenheit) 
below the freesing point, while at. a distance from the-lakes, in lat. 
44° 53', at the confluence of the river St. Peter's with the MissiB- 
sippi, the mean winter temperature of Fort Snelling is — 7°.2 Bean- 
mur, or 15°.9 Fahrenheit (see Samuel Ferry's excellent Memoir on 
"the Climate of the United States," 1842, pp. 37, S9, and 102). . 
At this distance from the Canadian '<L^es (whose sur&ce is from 
500 to flOO— 530 to 640 English— feet above the level of the sea, 
whilst the bottom of the I^es -Michigan and Huron is about five 
hundred feet below it), recent observations have shown the climate 
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o£ the conntiy to possess ~a proper continental character, i. e. hotter 
BnmmeTB and colder wisteis. " It is proved," says Forry, "by our 
thermometrical data, that the climate weet .«f the Alleghonj Chain 
is more excesaire than that of the Atlantic mde." At Fort Oibson, 
on the Arkanaofl River, nhioh fells into the Misassippi in lat. 35° 
47', witJb a mean annual temperstore hardly equal to that of Gib- 
raltar, the thermometer in the shade, and witJiont any lefleqted heat 
&om the ground, has been seen, in August 1834, to rise to 37°. 7 
Beaumur, or 117° Fahrenheit. 

The statement so often repeated, althongh nnsnpp(»rted by any 
thermometrio messuiements, that, since the first European settle- 
ments in New England, Pennsylvania and Yirginia, the eradication 
of many foreste on both ddes of the AJleghaniea had rendered the 
climate more equable (i. e. milder in winter and cooler in summer), 
is now generally doubted or disbelieved. Series of trustworthy ther- 
mometric observations in the United States hardly extend so far 
back as seventy-eight years. We see in the Philadelphia observa- 
tjons, that, from 1771 to 1824, the mean annual temperature has 
hardly increased 1°.2 Reaumur (or 2°.S Fahrenheit) — a difference 
which is attributed to the increased size of the town, to its greater 
populaHou, and to the numerons steam-engines. I^e difierence may 
poBsihly be merely accidental, for I find in the same period an in- 
crease of mean winter cold, amounting to 0''.9 Reaumur, or 2° Fahr- 
enhdt; the three other seasons had become somewhat warmer. 
!fhree-and-thirty years' observations at Salem, in Massachusetts, 
show no alteration at all: the annual means oscillate,- within a de^ 
gree of Fahrenh.eit, about the mean of the whole number of years; 
and the winters of Salem, instead of having ,become milder, as aap- 
-posed &om the destruction of the forests in the course of the thirty- 
three years, have become colder by 1°.8 Beaumur, or 4° Fahrenheit. 
(Fony, pp. 97, 101, and 107.) 

As the east coast of the United States is comparable in re^ot to 
mean annual temperature, in equal latitudes, to the Siberian and 
Chinese coasts of the Old Continent, so also the west coasts of Europe 
and America have ' been very properly compared together. I will 
only take a few ciamples firom the wesfem region on the. shores of 
the Pacific, for two of which (Sitka in Rusuan America, and Fort 
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G«Qt^,m tbe BaDielatihiileflieq>ectivelyaaQottetibtirg*itidG«iieT^ 
I Am indebted to Admiral I^tke's vajage of tArwmpuinffs&ta. 
Ilalak and Daaizig are nearl; oa the same parallel, and alUicni^ tlw 
mean temperatnre of Doluk, owing to its insdai elimate and to a 
eold sea-earren^ ia aomewbst loirer titan thai ai Baniig, yet the 
winter temperature of the- AmenosB itotioD is milder than that of 
the port OB tba Baltie. 
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■ Snow is hardly ever seen on the banks of the Oregon ve Columbia 
lUver, and ice on the riverlasts only a very fevr days. The lowest 
temperatore which Mr. Ball once observed there in the winter of 
1333 was 6)° of Reanmnr below the freezing point, or 17.4° Fahren- 
heit (Message from the Prendest of tlie United States to Congress, 
1844, p. 160 ; and Forry, Clim. of the U. States, pp. 49, 67, and 73). 
A corsory glance at the somnter and wint^ temperatures abofe 
given, shorn that on and near tlie west coast, a tme inanlar cUmata 
prevails. The winter cold is less than in the western part« of the 
Old Continent, and the sanuners are much cooler. The most strikiiig 
contrast is presented by comparing the moatb <rf the Oregon with 
Forts Snelling and Howard, and the Oonucil Bln& in the intertcO' 
of the Mississippi and Missomi basin (lat. 44° — 16°) — where, to 
speak in the hmgnage of Buffon, we find an eaxemm, or tree ooniU 
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nesA*/ climate— a winter oold, on single daya, of ^28" .4 and — S0°.6 
Beauinii7( — 32" and — 37° Falir.))ftiUowed bymeansummertem- 
peratures of 16''.8 and 17" .5 Beanmur (69" and 71°.4 Fahr.)- 

(*•) p. 31.—" Ai ^America had emerged later firoM the. ehaoiic 
^patef^ covering,". 

An aoate iiuiniier into nature, Senjamin SmitJi Barton, sfud l&Dg 
once Trith great truth (Fragments of the Natural History of Fesn- 
sylvania, p- i. p- 4), "I eannot bat deem, it a poerile snppoeitjon, 
nneui^iorted by the evidfflioe of natore, that a great part of America 
hsB probably lat^ emerged Jrom the bosom of the ocean dian the 
other oontinent^" Tho eajne subject waa touched on by myself in 
& memoir on ike primitive nations of America (Nene Beriinische 
Honatschrift, hd. xv. 1806, b. 180). ' "^Writera generally and 
justly praised have repeated but too oft«a that America is in every 
sense of the word a New Continent. Her Inxurianee of vegetation, 
tiio abundant wat^ ot her enonnous rivers, the onrepose of her 
powerAil voleanoes, all (say they) proclaim that the bMU trembling 
earth, from the face of which the waters have not yet dried off, is 
here nearer to tJie chaotic primordial state thsn in the Old Continent. 
SoG^ ideas speared to. me, long before I comioeBoed my travels, 
^ke unphiloBophieal and contrary to generally acknowledged phy- 
fflcal laws. Fantastic images of terrestrial youth, and unrepoee 
associated on the one hand^-and on the other, those of increasing ' 
dryness, and ioertia in matnrer t^e — c<mld only have presented 
themselves to minds more inclined to draw ingenious or striking 
(Mmtrasts between the two hemispheres, than to strive te comprehend, 
in OBo goteral view, the coBstmctioh of the entire globe. Are we 
to regard ^ south of Italy ts more modem than its northern por- 
tions, because tie former iS almost incessantly disquieted by earth- 
qn^es and volouiic emptionsF Besides, what small phenomena 
are the volcanoes and earthquakes of the piiesent day, in comparison 
with those revolutjohs of nature which the geologist must suppose to 
bxve socompained, in the d^tio state of the earth, the elevation, 
solidification, disruptions, and cleavings of the mount^n masses? 
Diversity of cansea must produce diveiwity in the operationB of natural 
foroes, ia eonnflnes remote ae well as near. Psrhape the volcanoes 
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of the New Gontineiit ((d which I still reckon above 28 in a Btste of 
activity) haTO only contanoed to bani longer tlian others, becanse 
the lofty mountain ridgea, on which they have broken forth in rows 
or series above long sabterraoean fissnreSj are nearer t« the sea, and 
because this proximity seemB, with a few exceptions, to affect the 
euei^ of the eabtenanean fires in some way not yet sufficiently 
explained. BeeideB, both euihqnakeB and fir&«mitdng mounttuns 
have periods of activity alternating with praiods of repose. At 
the present moment," (I wrote thns 42 years ago I) "physical dis- 
qniet and political calm reign in the New Continent, while in the 
Old the desolating strife of, nations disturbs the eqioyment of the 
repose of natore. Perhaps a time is coming when, in this dognlar 
contrast between phyacal and moid forces, the two sides of &s 
Atlantic will cbange parts. Volcanoes are qni^cent for centnries 
before they bnist forth anew; and the idea that in' the so-called 
older oonntries, a certain peace mnst prevml in nature, is founded 
on a mere play of the imagination. There ezista no reason f(^ 
assumins "^^^ entire ade of our planet to be <^der or newer than the 
other. Idands are indeed raised &om the bed of the ocean by vol- 
oanic action, and gradually heightened by -coral animals, as -tite 
Azores and many low flat islands of the Pa^fie; and these may 
indeed be sud to be newer than many Plutonic formations of the 
European central chain. A small district of the rarth, surronnded, 
like Bohemia and Eashmeer (and like many of die valleys in die 
Moon), by annular monntuns, may, by partial inundations, be long 
covered with water; and after the flowing off of this lake or inland 
sea, the ground, on which vegetation be^ns gradoaUy to establish 
itself might be said, figuratively, to be of recent ori^. Islands 
have become connected with each other by Ibe elevation of fresh 
masses of land; and parts of the previously dry land have been sub- 
merged by the subsidence of the oscillating ground ; but submersions 
so general aA to embrace a hemisphere can, from hydrostatic laws, 
only be imagined as extending at the same time over all parts of tJie 
earth. The sea cannot permanenUy overflow the boundless pluns 
of the Orinoco and the Amazons, without also overwhelming the 
plains adjoining the Baltic. The sequence and identity of the sedi- 
mentary strata, and of the orj^uic remains of plants and Miinwls 
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beloD^ng tg the Ancient World enclosed m tboee Btnita, show iha.i 
several great depositipas have taken place almoet ^multaneonslf 
over the entire globe." (For the fosail vegetable remains in the coal 
fbnnaUon in North America and in Europe, compare Adolph Brog- 
niart, Prodrome d'nne His. des Y^^tanz fossiles, p. 179 ; and 
Charles Lyell's Trairek in Nortiii America, voL it. p. 20.) 

(") P- ^1- — " ^^ SouihesTi Semi^ihere i* cool^ and mauter Aa* 
ow Northern hoif of the globe." 
Chili, BuenoB Ayrea, and the southern parts of BiBsil and Fern, 
have all, as a reeult of the narrowness of the Continent of SonUi 
America as it tapers tevards the south, a tme "inaolar climate;" or 
, a climate of cool summers and mild winters. As tar as the 48th at 
50th parallel of latitude this eharaeter of the Southern Hemiephere 
may be regarded as an advantage,' but farther on towards the Ant> 
arctic Pole, South America gradually becomes an inhospitable wilder- 
ness. The difference of latitude of the southern teiminating points 
of Australia (including Van Diemen Island), of Africa, and of Ame- 
rica gives to each of these continents a peculiar charaetor. The 
Straits (A Magellan are between the 53d and 64th degrees of lati- 
taide, and yet in December and January, when the sun is 18 hours 
above the horizon, the temperature sinks to 4° Beanmnr, or 41° 
Fahrenheit. Snow falls almost daily, and the highest atmcapheric 
temperature observed by Churmca (1788) in December (the sunt- 
mer of those regions), was not above 9° K, or 52° 2' Fahr, The 
Gabo Pilar, whose towering rock, though only 218 toises, or 1394 
English feet high, may be regarded as the southern termination of the 
chain of the Andefl, is almost in the same latitude as Berlin. (Be- 
lacion del Viage al Estrecho de Magallanes, apendice, 1795, p. 76.) 
While in the Northern Hemisphere all the continents attainasort 
of mean limit towards the Pole, coindding pretty regularly with the 
paraUelof 70°, the traminatingpointaintheSontbem Hemisphere^ 
of America, iu the deeply indented and intersected Tierra del 
Fuego— of Australia — and of AfVioa — are respectively 34°, 46}°, 
and 56° distant from the South Pole. The temperature of tlie 
very unequal extents of ocean, which divide these southern points 
fhim the icy fnle, c<»itribates very materially to modi^ their olim^ea. 
11 
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The areas of dry land in &t Northern and Southern HemisphereB are 
to each other in the -proportion of 3 to 1. - Bnt thm inferiority in 
extent of contineatal masses in the SouUtem Hemisphere,' as com- 
pared with the Northern, belongs much more to the temperate than 
to the torrid zone. In the temperate zones of the Northern and 
Southern Hemiapheres, ^e ratio is as 13 to 1 ; m the torrid zones 
as 5 to 4. The great inequality in ike distribution of the dry land 
exercises a very sensible influence on the strength of the ascending 
aerial current which tnms towards the Sontiiem Pole, and on_ the 
temperature of the Southern HemiapherO. Some of the noblest 
forms of tropical vegetaldop, tor example the tree-feras, advance 
south of the Equator as far as the parallels of 46°, and of even 53° ; 
whereas north of the Equator they are not found beyond the.trojno 
of Cancer (Robert Brown, Appendix to Flinders' Voyage, |^. 575 
And 584 ; Humboldt, de distdbudone geographioa Flaatanun, pp. 
81-85.) Xree-feras thrive extremely well at Hobart Town in Van 
Diemen Island (lat. 42° 5S'), where the meui aminal temperature 
is 9° Beaumur, or 52° 2' Fahrenheit, and is therefore 1" 6' Reao- 
mnr, or 3°.6 Fahrenheit, lees than that«f Toulon. Borne ia almost 
a degree of latitade brther from the Equate:? thaa Hobart Town, and 
has an annual temperature of 12°. 3 B,, or 69°.8-Fahr.j-y-a winter 
temperature of 6°. 5 B., or 46°.4 Fahr., — and a summer temperature 
of 24° R, or 86° Fahr.; these three values being in Hobart Town 
8°.9, 4°.5, Bndl3°.8 R., or 62''.0, 42=.2, iind.63° Fahr. In Dusl^ 
Bay, New Zealand, trec-fema grow in S. lat 46° 8', and in the Auck- 
land and Campbell Islands, even in 53° S. lat. (Joe. Hooker, Flora 
Antarctica, 1844, p. 107.> 

In the Archipelago of Tierra del Fuego— where, in the same lati- 
tude as Dublin, the mean winter temperature is 0°.4 Beaumur (83° 
Eahr.), and the mean summer temperature only 8° B., or 50° Fahr. — 
Capttun King fonnd the "vegetation thriving most luxuriantly in 
large woody-stemmed treee ot Fnchaa and Veronica;" while tluB 
vigor of vegetation, which, especially on the western coast of Ame- 
rica in 38° and 40° of south latitude, is ao picturesquely described . 
by Charles Darwin, suddenly disappears south of Cape Horn, on the 
rocks of the Southern Orkney and Shetland Islands, and of the 
Sandwich Archipelago. These islands, but scantily covered with 
qrass, moss, and lichens, "Terres de Delation," as the French na- 
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TJg&toTS call them, otq stjll far north of die Antarctic Gifcle ; vhereu 
in the Northern Hemisphere ia 70° of latitude, at the eitremitj of 
ScandiDavla, fir-trees attain a height of between 60 and 70 English 
feet (Compare Ssrwin in the "Journal of Baaearches," 1845, 
p. 244, with King in voL i. of the Narrative of the Voyages of the 
Adrenture and Beagle, p. 577-) If >ve compare I'ierra del Fnegd, 
and puticularly Fort Famine in the Straits of Magellan in lat. 53° 
S8', with Berlin, which is one dep«e nearer the Equator, we fipd for 



Berlin 6 



-0°.5^ 
13°.9 



R., 47'' .2, 
1p:2 . 



u Fahr. : and for 



34".8 



prFahr. 



Port Famine 4°.7, -^ R., 42°.6, ^-q ^ 
I siibj<Hn in one view the few well-aaanred temperature data which we 
at present posaees, for tho lands of ^le temperate sone in the Southern 
Hemisphere, and which may be compared with the teraperatures of 
Ae Northern Hemisphere, ju most parts of which the dietrihution 
into snmmer heat and winter cold is so different and so much lew 
eqoable. I employ the convenient method of notation before need 
and expluned in pages 113—114. 
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13° .6 

. 18°.2 
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16°.B (D 

S0°.2 
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9°.l 

13° .8 

1°.2 

8*.0 


64= .6 

84° Ji 

77° .5 

68° .5 

66°.7 

73° .3 

62° .6 
62° .4 

73° .0 

6r.3 

66°.8 

77° .6 

42".2 

ss°.s 

B3°.0 

34° .8 

42° .6 

60°.0 
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(•*) p. 82. — " A connected tea of »and." 
As the Heaths formed of socially growing Ericeie, which stretch 
&om the month of the Scheldt to that cJ tlie Kibe, and &om the 
point of Jutland to the Harz, may be regarded as one oonnect«d 
tract of vegetatitM — so the seas of gaud may bo traced through 
Africa and Asia, from Cape Blanco to beyond the Indns, or throng 
an extent of 5600 geographical miles. Hefodotna's Sandy Re- 
gion interrupted by Oases, called by the Arabs the Desert of Sahara, 
traverses almost the whole of Airica, which it intersects like a dried- 
np arm of the sea. The valleyof the Nile is the. eastern limit of 
the Lybian Desert. Beyond the Isthmus of Suez, beyond the por- 
pbjritio, syenitio, and basaltic roots of Sintu, be^ns the Desert 
mountain plateau of Nedjid, which occupies the whole of the inte- 
rior of the Arabian Peninsula, and is bounded to the west and south 
by the fertile and happier coast lands of Hedjaz and Hadhramant 
The Ettphrat«a bounds the Arabian and Syrian Deserts towards the 
east. Immense seas of sand (bejaban) cross Persia from the Cas- 
pian to the Indian Sea. Among them are the salt and soda Deserts 
of Kerman, Seistan, Beloochistan, and Mekran. The latt«r is sepa- 
rated from the Desert of Mbultan by the Indus, 

(«) p. 32. — " The Kutem part of the Atlas." 
The question respecting && position of the ancient Atlas has 
been much discussed in modem times, but the oldest Phienician 
legends have been confounded in this discnssbn with the later fables 
of the Ctreeks and' the. Romans. A man who combined deep philo- 
logical with thorough mathematical and astronomical knowledge, 
Profesaca' Ideler, (the £ither,) was the first person who explained and 
dispelled the confusion of ideas which had previously existed on this 
subject. I permit myself to introduce here the remarks that clear- 
Mghted and highly-informed writer has commamcat«d to me on this 
important subject. 

" At a very early -period of the world, the Phoenicians ventured 
beyond the Straits of Gibraltar. They built Gades and Tartessqa 
on the Spanish, and Lixus and several other towns on the Maurita- 
nian poaats of the Athmtic. They sailed along thoee coBats north- 
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wardg. to ihe Gassiteridea where they obbuned tin, and totiie Pnuaian 
ooaat from whence ihey brought amber; and southwuds, past Ma- 
deira, to the Cape ^e Verde Mauds. They visited, among other 
places, the Gauariea, sud were struck by the appearance of the 10% 
Peak of Teneiiffe, enhanced by its rising immediately from the sea. 
Through the colonies which they .sent to Greece, and especially 
throngh that which came under Cadmua to Bceotia, the notice rf 
thiff mountain rising high above the region of olonds, and of the 
'Fortunate Islands,' adorned with fruits of cveiy kind, and esp^- 
dally with the golden orange, spread iato Greece. Here the tradi- 
tion was propa^ted by the songs of the hards, and thw reached 
Homer. He epeaks in the Odyssey (i. 52) of an ' Atlas who knows 
aU the depths of the sea, and who supports the great pillafs which 
divide heaven and earth from each other.' He speaks, too, in the 
Iliad, of the Elysian fields, which he describes as a lovely land in 
the west. (11, iv. 561.) Hesiod expresses himself in a similai 
manner respecting Atlas, whom he makes a neighboT of the nymphs, 
the danghtere of HMperua. (Theog. v. 517.) He calls the Ely- 
sian fields, which he places at the western limit of the eartJb, the 
Islands of the Blest. (Op. et dies, v. 167.) Later poets hare 
added further etnbellbhments to these myths of Atlas, of the Hes- 
perides, th^ golden apples, and the blands of the Blest, assigned 
as the dwelling-place of the virtuous after death ; and have combined 
with them the expeditious of the Tyrian god of trade, Melioeites 
(the Grecian Hercules). 

"The Greeks only began at a very late date to rival the Phmni- 
<^anB and Cartha^nians in navigation. They visited tiie coasts of the 
Atkulio, it is true, but never appear to have penetcated far into the 
ocean. I doubt whether they ever saw the Canaries and the Peak of 
Teneriffe. They believed that Atlas, which their poets and legends 
described as a very high' mountain placed at the western limit of the 
earth, must be sought on the west coast of Africa. It was placed 
tiiere also by their later geographers, Strabo, Ptolemy, and others. 
As there is not any single mountain distingnished by its elevation 
tn north-western Africa, the true situatjon of Mount Atlas has been 
a Subject of perplexity; and it has been sought, soiQctimes on the 
oout, sometimes in the interior, sometimes near the Mediterranean, 
11* 
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and sometimeB fnrtb^ towards tbs south. It beeame the cnstom 
(in the first century of our era, when tlte Bomau wrms penetntted 
into the interior of Mauritania and Namidia), to give the name of 
Atlas to the Afiioan chain of monntAinB Irhich nms from west to 
east almost parallel with the coast of the MedlterraneMi. Pliny 
and Solinns were, however, very sensible that the deemptio&s of 
Moont Atlas ^Ten by the Greek and Roman poets were not appli- 
cable to this long mountain chain; and they therefore thought it 
neoeesftry to transfer the Atlas, of which they gave a picturesqae 
de«oription in accordance with the poetio legends, to. the terra iik- 
oogoita of Central Africa. According to what has be«t said, the 
Atlas c^ Hom^ and Hedod can only be the Peak of Tenerifie ; and 
the AtAs of the Greek and Roman geograpberS must be tn Nor^iem 

I will only add tJie following remarks to this instruotive diecasnon 
by Professor Ideler. ; Aoc<H^ng to Pliny and Solinns, Atlas rises 
from a sandy plain (e medio arenarum) / and elephants (which c^- 
tMuly were never known in Teneriffe) feed 'tm its declivity. What 
we now term Atlas is a long ridge. Eow came the Romans to re- 
cognize in this long ridge the isolated conical mountain of Herodotus ? 
May not the reason be found in the optical delusion by which every 
mounttun chain seen in profile, in the prolongation of its direction, 
has the appearance of a narrow, cone? I ^ave t^ten seen in this 
manner, from the sea, the ends of long chains or ridges, which might 
be taken for isolated mouiitains. According to Host, the Atlas is 
covered hear Morocco with perpetual snow, which Implies aneleva- 
tion of above 1800 toises, or 11,510 JBngUsh feet It is also re- 
markaUe that, according to Pliny, the "Barbarians," V. e. &o 
ancient Mauritanians, called the AtlaS " Dyris." The chain of the 
Adas is still called by the Arabs Daran, a word which has almost the 
same consonants as Byris. Homius, on the otjier hand (de Origi- 
nibns Amerioanomm, p. 19d), thinks that be recognizes the word 
Pyris in the Quancbe name of the Peak of Teneriffe, Aya^^Dyrma. 
On the connection between purely mythical ideas and geographical 
traditions, and on the way in which the Titan Atlas gave ocoaffliMi to 
the image of a mountain supporting the heavens, beyond the Pil- 
lars of Hercules, see Letronne's "Essai sur les Id^ coanogn^h- 
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iques qui se rattachent an i»om d' Atlas," in F^niesac'a BnUetin 
^tersel des Sciences, Mare 1831, p. 10. 

C(HiBideriiig that our present (it is true, Tery limited) geologiod 
knowledge of tbe monnlaitions parte of North Africa does not mkke 
lu aequunted with any trace of -roloaiuc eraptions within historic 
times, it is very remarkable to find among the anoientB lo many 
indications of a heUef in the ezistenee of Ais olass <J phenomeaa, 
in the Western Atbs, -and in the neighboring west coast oS the con- 
tinent. The streams of fire, bo often mentioned In Hanno's ship- 
journal, may indeed have only been strips of burning grass, or signal 
fires kindled by the wild inhabitants of the ooftSts to give to each 
, other notice of the danger diretttened by the appeanmoe of the hos- 
tile vessels. The lofty fiame^enli^t^ned sommit of the "chariot of 
the gods" (Slur bx^iio.), may recall obscurely the Peak of Tenerifie; 
but&rther on Hanno describes a singular conformation of ground. He 
finds in the Gnlf near tbe Western Horn, a huge island, and in it a salt 
lake which again contains a smaller inland. Sonth of the bay of the 
Ooiilla Apes, the same conformation is repeated. Is this a descrip- 
tion of coral prodnclions, of "lagoon islands (Atolls)," or vdcanie 
" erater lakes" in the middle of which aoone has been npheaved ? 
The [nitoD lake was not in the neighborhood of the lesser Syrtis, 
but near the Atlantic coast. (Aeie Cent. t. i. p. 179.) The lake 
disappeared in tionaectuence of earthquakes #hich were accompanied 
by groat outbnrsts of fire. Diodoruff (lib. iii. 53, 65) says expressly, 
itvpo; itfvttinata fiiyaxa. But-the most wonderful conformation is 
ascribed to the "hollow Atlas" in a passage hitherto little nodced, 
occurring in one of the philosophic Dialeses of Maximns Tyrins. 
His Platonic philosopher lived in Rome, under Commodus, The 
situation of his Atlas is " on the continent, where the Weptem 
Xybians inhabit a projecting peninsula. The mountain has in it 
towards the sea a semicircular deep abyss." The precipices are so 
Steep that tbey cannot be descended; the abyss below is filled with 
tre«s, and " one looks down upon their summits, and on the fruits 
which they beM-, as if one was looking into a well." (Maiimns 
Tyriua, viii, 7, ed. Markland.) The deacriptjon is so graphic and 
so individually marked, that it doubtless conveys the recdlleotions 
impressed by a real prospect. ■ ■ 



C) p. 82. — " The Motinlains of the Mow, £)}ebd-al-£omr." 
The MoaBtMBB of the Moon of Ptolemy (lib. W. cap. 9), 
(atx^M]{ opot) form on our older maps an immense, uninterrupted 
mouDtain zone, traTersing A&^cb from east to west.; The eziBtence 
of these moonlainB appears Oertaia; bnt their ezteutj their dittanoe 
from tiie Equator, and their general direction, are all UDSolved 
problems. I have already alluded in another work [Oosmos, vol. 
ii. p. 191, aud note 297, Engl, ed.), to the manner in which a closer 
acquaintance with Indian languages, and with the ancient Persian 
idiom, the Zend, teaches us that part of the geographical nemen- 
elatore of Pto,lemy forms an historic monument of tJie commercial, 
connection of the west with the most distant regions of Sovthera 
Asia and Easteni Aliica. The same direction of ideas shows itself 
in a question very recently brought forward. It is asked, whether 
the great geographer and astronomer of Pelusium meant, >n the 
name of " Mountains of the Moon," as in that of the " Isl^id ot 
Buley" (Jabadiu, Java), merely t« give the Qreek translation of « 
native name; — whether (as is most probable) £1 Istachri, Edri«, 
Ibn-al-Vardi,, and other early Arabian geographers, only transferred 
t^e uomenclatdre of Ptolemy into their own language; — or whether 
t^ey were misled by simUarltj in the sound of the words and the 
manner of writing. In the Dotes to the trasfdatioq of Abd-Allataf^'s 
celebrated des<a'iption of Egypt, my great instructor, Silvestre de 
Sacy, (M. de 1810, pp. 7 and 353^,) says expressly: "On ^raduit 
ordinairement le Dom de ces montagnes que L^h Africain regaide 
oomme les sources -dn Nil, par montoffneg de la bate, et j'u auivi 
cet usage. Je ne sais si les Arabes out pris originairement cette 
denomination de Ptol^m^, On pent croire qu'ils cntendent effeo- 
livement aujourd'hui le mot-. * * dans le sens de la lune en le, 
pronou9ant 'Kamar*; je ne crois pae cependant qne g'tut 6t4 
I'opinion des ancient 63rivailis arabes qui prononoent, comme le 
prouve Mslcrizi, Komr. Aboulf<6da rejette positivement I'opinion de 
ceox qui prouoncent kamar, et qui d^rivent ce nom de celni de la 
lune. Comme le mot komr, consid^r^ comme pluriel de i i» " »l, 
siguifie us objet d'nne amieur vard&fre ou d'nn blanc sale, Buivaiit 
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ranteor Au KunouB, il paroit que quelqnes toiToiiUi ont era qne 
cette moutagne tiroit bob nom de sa couleur." 

The learned Remand, in his recent excellent trauslatjon of Abnl- 
feda (t. ii. pp. 81-82), consideis it probable that the FtolemEuo inter- 
pretation of tie name, by " Monntdns of the Moon" (optf etx^raia), 
was that originally adopted by the Arabian writers. He lemaAs 
that in the Moschtarek of Yatot, and in Ibn-Said, the monntains 
are written al-Komr, and that Yakut writea in the same way &e 
name of the Islandaitf Zendj'(ZangBebar], The Abysdnian tnTeller 
Beke, in his leaned critictU mcinoir on the Nile and Ha tribntaries 
{Jonrnal of the. Royal Geogtaphical Society of London, toI. xyil. 
1847, pp. 74—76), seeks to prove, that Ptolemy had merely formed 
his ((j.<;ti;{ apD( ft^m a native name, for vhiob he was indebted to 
intelligence received throng the medinm rf the exteDEdre commer- 
dal intercourse which prevailed. He says, "Ptolemy knew that 
the Nile rises in the monntainonS country of Moen ; and in -the lan- 
guages which extend over a gretit portion of South Africa (for 
exaniple,.in the languages of Congo, Honjon,«nd MozamUqne), the 
word Hoezi signifies the moon. A great sontli-WMtem conntiy was 
called Mono-Mueri, or Mani-Moe£i, i. e. the land of the king of Moeri 
(of the king of the Moon-country), for in the Bameiamily of langnages 
in which Moem or Mneu Mgnifies the Moon, Mono or Mani signifiei 
a king. Alvarez, in the Yiag^o nella Ethiopia (Bamuuo, vol. i. 
p. 249), speaks of' the ' regno de Manicongo,' the kingdom of the 
king of Congo." Beke's opponent, Ayrtfln, seeks the origin of the 
White Nile (Babr el Abiad), not as do Amaud, Weme, and Beke, 
near the Equator, or even south of it (and in. 29° E. long, from 
Paris, or 31° 22' from Greenwich), bnt with. Antoine d'Abbadie 
&r to the north-east, in the Godjeb and Gibhe of Eneara (Iniara); 
therefore in the high mountains of Habescb, iu 7° 20' N. latitude, 
a9d 33* K long, from Paris, or 35' 22' from Greenwich. He 
conjectures that tlie Arabs, from a similarity of sound, may have 
interpreted the native name Gamaro belonging to the AbysMnian 
Mountains, in the south-west of Gaka in which the Godjeb (or White 
Nile?) has its source, to mean Moon MountiiinB (Djebel al-Kamar) ; 
so that Ptolemy himself, familiar with, the intercourse betvreen 
Abyssinia and t^e Indian Ocean, may have taken the Bemitio 
vemion, ^ven by early Arab emigrants. (Compare Ayrton in the 
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JoDinal of the Rojal Geogi. Soo. toI. xwi. 1848, pp. 53, 65, -ud 
59-63, with Fred. Werne's instrnctire expedition for the dtseoverj 
of the sonrces of the Nile, Esped. inr Entd. der Nil-Quellen, 1848, 
B. 634-636.) 

The lively intereat which has &guii been eztnted in England for 
the disooveiy of the moat aouthem sonrces of the Nile, indaced the 
above-named Abjrsunuui ttaveller, Charles Beke, at the recent 
meeting of the British Asaociation for the Advancement ai Scievoe, 
held at Swansea, Angoat, 1848^ to develop more in detail his ideas 
respecting the connection between the Moantains of the Moon and 
the Mountains of Habes*^. He says: — "The Abjsunian elevated 
filain, generally above 8000 feet high, extends towards the aooth to 
Qearly 9° or 10° N. latjtade. The eastern declivity of the high- 
lands has to the inhabitants of the coast the appearance of a mouat- 
lun chiuo. The plaleaa at its sontfaem exteemity passes into the 
Monutftins of the Moon, whiph ran, not east and west, but parallel 
to the cMast, or from NNE. to SSW. ; extending from 10° N. to 5° 
S. latitude. IDie aouroefl of the White Nile are situated in the 
Mono-Moezi ooontry, probably in 2}° S., not far from where the 
river Sabaki, on the eastern side of the Monntuns of the Moon, &Us 
inte the Indian Ocean near Helindeh, north of Mombaza. Last 
autumn (1847)the two Abysuniau miasioiiaries Rebmann and Erapf 
were still on the eoast of Mombaza. They have established in the 
vicinity, among the Wakamba tril>e, a missionary station called 
Babbay Empie, which promises to he very useful also for get^raphi- 
cal discovery. Families belonging to the Wakunba tribe have 
advanced to the west five or six hundred miles into the interior of 
the country, as far as the upper course of the river Lusidji, the 
great Lake Nyassi or Zambeie (5° S. latf), and the sources of the 
Nile, which are not far distai)t. An expedition to these souroes, 
which HeiT Friedrich Bialloblotzky, of Hanover, is preparing to 
nndertake (by the advice of Beke), is to set out from Mombasa. 
The Nile coming from the west refnred to by the ancieute is pro- 
bably the Bahr^el-Gliaza], or Eeilah, which falls into the Nile in 9° 
N. lat., above the mouth of the Godjeh or Sobat." 

Bussegger's scientific expedition — which by Mehemet Ali'a desiiie 
was sent to the gold-washings of Eazokl on the Blue (Green) Nile, 
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Bafaivel-Azrek, in 1837 and 1838 — had made the existence of the 
'^Mountuns of the Moon" appear very doubtfdl. Hie Blue Nile, 
the Astapns of Ptolemy; issuing from the Lake of Cdoe (now called 
Lake Tzana) winds from Amongst the colossal Abyssinian Monntains ; 
but towards the Bouth-west an extennre low tract of country appears. 
The three exploring expeditions sent by the Egyptian government 
(one in November 1839 from Chartum to tlie confloenoe of the 
Blue and the White Nile, under the command of Selim Bimbashi; 
ftBOther in the autumn of 1840, which was accompanied by the 
French engineers Amaud, Sabatier, and Thibaud; and a .third in 
Aogust 1841), first unveiled the high mountains which, between 
the parallela of 6°— 4°, and probably still &rtber to the south, run 
at first from west to east, and afterwards from north-west to aouth- 
east, and approach the lefr bank of the Babr'et-Abiad. The second 
of Mehemet-AH's expeditions first saw. the moantaio chain, accord- 
ing to Wenie's account, in lat. lli°, where Gebel Abul and Gebel 
Kntak rise to 3400 (3623 fkig.) feet. .The high land ctmtinned 
and approached nearer to the river moK to the south, between 4|° 
lat., to the parallel of the i^nd of Tschenker in 4° 4', where the 
expedition of Commander Selim and Feianlla Effendi terminated. 
The shallow river makes its way between rocks, and detached mount- 
ains rise again in the country of Bari to 3000 (3197 Eug.) feet. 
These probably belong to the Mount^ns of the.Moon as represented 
in our most recent maps, althotigh they »xe not indeed fnonntaina 
covered with perpetual snow such as Ptolemy had described (lib. iv. 
cap. 9). The limit of perpetual buow in these latitudes would not 
certainly be found below an elevation of 14,500 (15,450 Eng.) 
feet. Perhaps Ptolemy transferred to the coimtry of the sources of 
the White Nile the knowledge which be may have bad of the higb 
jttoantains of Habesch, which aie nearer to Upper Egypt and to 
Uie' Bed Sea. In Godiam, KbSa, Miecha, and Sami, the Abyssinian 
Mountains rise to 10,000 and 14,000 {10,657 and 14,920 Eng.) 
feet, according to exact measurements; not acoording to Bmce, who 
gives the elevation of Ghartum exceedingly wide of the truth, i. e. 
4730 (5041 Bug.) feet, instead of 1430 (1524 Eng.) feet! Eiip- 
pell, one <f tlie most accurate observers of the present day, found 
Abba Jaret, in 13" 10' (tf latitude, only 66 (70 Eng.) feet lower 
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thaD Mont Blanc. (Compare BUj^ll, Beiee in Abyadniea, bd. 
i. i. 411, and bd. n. a. 443.) Biippell found, adjoinmg the Boa- 
hat, aa elevated plain 13,080 (13,939 Eng.) feet above the Red 
Sea, barely eovered with a ttmall qo&ntjty of fiesh fallen snow (Hum- 
boldt, Afue Centrale, t. iii. p. 272). The celebrated inaciiption of 
Adolis, which Miebohr conaiders to bo somewhat Igiter than Jnbft 
and Aogostas, also t^ieaks of Abyssinian snow "that reaches to 
the knees." This is, I believe, the earliest mention in antaquity 
of snow within the tropics (Asie Centrale, t. iii. p. 235); aa the 
Paropanisos is 12° of latitude north of the northern, limit of the 
tonid zone. 

Zimmermann's map of the coontriea about the Upper Nile abows 
the dividing line which determines the baan of the Great !^ver, 
and separates it on the Boath-oast &ora the domain of the rivers 
wluch flow into the Indian Oceui; — that is to say^ from the Doara, 
which enters the sea north of Majgadozo; from the Teb, which haa 
its embouchore on the Amber coast, near Ogda; and from the 
Gosohop, whose abundant stream is fonned by the conflaence.of 
the Gibu and the Zebi, and which he, distinguishes from the Godjeb, 
rendered celebrated since 1839 .by Antoine d'Abbadie, the missionary 
Erapf, and Beke. These results of the travels of Beke, Krapf, 
Isenberg, B,usseger, RiippeU, Abbadie, and Weme, brought together, 
and shown in the most comprehensive and convenient manner by 
Zimmerm^nn, were hailed by mo on their appearance in 1843 with 
the most lively joy, as expressed in a letter to Carl Bitter. " If," 
I wrote to him, " a life prolonged to an advanced period Mngs with 
it.several inconveniences to the individual, and perhaps some even 
to those who live with him, there is a compensation in the delight 
of being able to compare older states of knowledge with that whioh 
now exists, and te see great advances in knowledge grow and de- 
velop themselves under our eyes in departments where all had long 
slumbered in inactivity, with the exception, perhaps, of attempts 
by hypercritidsm to render prevloiis acquisitions doubtful. This 
enjoyment has from time to time fallen to our share, y^ura and 
mine, in our geographical studies, and this particularly in reference 
to those very parts of the world whioh formerly oould-.only be treated 
of with timid, hesitating uncertain^. The conformation of a eon- 
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tinest dependa in ite leading traits on BeveTalplaBtdc leUtions, which 
are ubu&U; among the kt«Bt to be discorered and nnravelled. A 
DOW and excellent work of our friend, Cai\ Zimmermann, on the 
Df^cr country of ^e Nile, uid t^e eastern parts of Central Africa, 
liae a^un brought these ocouiiderations voryTiTidly before me. His 
new map shoirs in the clearest manner to the eye, by means of a 
parlaonlar method of shading, what ia still unknown, and what, by 
the oonrage and peraeTeranoe of travellers of all nations — among 
whom onr own countrymen happily hold an important place — has 
been already disclosed to us. It is a valuable -Berrioe, and one which 
opens the way for farther advances and more comprehensive infer- 
ences, when parsons, thoroughly acquiunted with the existing, often 
widely scattered, materials — men who do not merely draw and com- 
pile, bnt compare, select, and, wherever it is possible, check and 
control the routes of tmvellers by astronomical determinations of 
poMtion— rvmdertaic to represent graphically the results of the ele- 
ments of knowledge possessed at the time. Those who have them- 
selves given to the wtvld so much as yon have done, have an especial 
ri^t to expect much ; sinde their combinations have 'largely aug- 
mented the.number of connecting points; yet I beUevethat when 
Jon executed yoor great work on A£ica, in 1822, you could hardly 
have expected so many accessions as we have now received." The 
knowledge acquired is, indeed, often only that of rivers, their direc- - 
&m, their branches, and the vanous synonyms by which they are 
called in ilialects b^on^ng to different families of languages; bnt 
rivers reveal to us by their course the form of the surface of the 
«aTth, and are at once the nourishers of vegetation, the channels of 
intercourse between men, and pregnant iwith unknown influences on 
the future. 

The northerly course of the White Nile, and the south-easterly 
course of the great Gcschop, wonld indicate that a swelling .of the 
ground separates the domuns or basins of these rivers. We know, 
indeed, bnt imperfectly, how such a swelling ot elevation may be con- 
nected with the mountdns of Habesch, and in whatmanner it may be 
continued southward beyond the Equator. Probably, and l^iis is also 
the opinion of my friend, Carl Kitter, the Lupata mountains, which, 
according to the excellent Wilhelm Peters, extend to 26° S. latitnde, 
12 ^ 
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are o(«nect«d with the elevated parte of Uie Earth'e Biir&ce on tiie 
north side of the Eqnator (or with the Abjiiuiiiaii mouotuns), hj 
the mountainB of the Moon. The word "Xupata," we leani &om 
the last-named African tntveller, is dted in the language of Tette, 
as an adjective, meaning "closed." The chain of mountains wotild 
thus be called the "closed" sr "barrsd." " The hvpaia, chain of 
FortDgneEe vrilera," sajB PeterSj "is abont 90 legoae or let^ea 
&om the mouth of the Zambeie, and is only abont two thonsand feet 
high. The direction of this mountein rampart is nor^ and Boatb, 
but widi occasional bends alternately to the east and to the west- 
It is sometimes intermpted by plains. Along the whole of the 
Zaniibar coast, the traders into the intariOT speak of this long but 
not very elevated ridge, which extends from 6" to 26° S. latitude, 
as far as the Faotoiy of Loureniio-Marques, on the Rio de Espirita 
Santo (in the Bay da Lagoa, or Belagoa Bay of the English). The. 
fertber the Lupata chain advancea towards the south, tbe nearer it 
approaches the coast, from which it is only fifteen legoas distant at 
Lourenzo-Marques. " 

(") p. 32. — " Cawed by A« greal rmolving eurrent." 
In the northern part of the Atlantic, Itetween Europe, Iforth 
Africa, and the New Oontinent, the wat«rs of the ocean are driven 
round in a true revolving current, or circle. This general current^^ 
which, from ite cause, might be called a "Rotetion Current" — moves 
between the tropics, as is well known, with the trade wind, from east 
to west. It accelerates the passage of ships suling from the Canaries 
to Soutb America, and makes it almost impossible to siul "up stream," 
or in a direct line from Cartagena de Indias to Cnmana. ^is set 
to the west, attributed to the trade winds, receives, however, in the 
Caribbean Sea, the acceadon of a much stronger movement, origi- 
nating in a very remote cause, which was discovered as early as 
1560 by Sir Humphrey Gilbert (Hakluyt, Voyages, vol. iii. p. 14), 
and developed with greater certainty by Rennell in 1832. Tba 
Mosambique current, floiring from north to south between Mada- 
gascar and the east coast of Africa, sets on the Lagullas Bank, turns 
on the north side of it round the south point of Africa, and advances 
with much force np the westen coast of die Oontineut ta a litfle 
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beyond the Eqiutorne&r the Id&nd of dt Thomita. It pres at the 
rame time a northwesterly directioo to a p^ of the water of tii« 
Soath Atlantic, caoBiiig it to strike Oape St. AngOBtin, and to follow 
the coast of Guiana to bey<Hid the mouth of the Orinoco, the Booa 
dd Drago, and tJie coast of Paria. (Benu^, Livesti^tioa of the 
Ooirents of the Atlantic Ocean, 1832, pp.. 96 uid 136.) The New 
Goatisent, from the IsUunus of Panama to tlie northern part of 
Mexico, opposes a barrier to the farther continuance of this move- 
ment of the waters, and thus the current is constrained toasEnme a 
ncotlierly oouise off Veragua, and thenee to follow the windings of 
die ooast of Costa Bioa, Hosqnito, Oampeacby, and Tobaseo. The 
waters which enter the Mexican Gulf between Cape Catoohe (^ 
Yucatan and Cape San Antonio of Cuba, after com^dating a great 
xotatary movement or circuit, by Vera Cruz, Tamiagua, the mouth 
.of^the Bio Bravo dd Norte, and that of the Mississippi, force their 
way northwards through the Bahama Channel, and .ro-ieeue into the 
opai ocean. Here they form the well-known "Gulf Stream," a 
cOrrent or river of warm and rapidly moving water, flowing in an 
oblique or diagonal direction, carrying it &rther and &rth» from 
the Korth American coast. 'Shipe from Europe bonnd for this 
coast, when uncertun in respect to their longitude, ue enabled by 
this oblique direction of the current to direct their course, as soon 
as tiey reach the Gulf Stream, by obserrations of latitude only. 
The position of this great cuiieat was first indicated with accuracy 
by Pranklin, Williams, and Pownall. 

From the 4lBt degree of latitude, the river of warm water, which 
}iaa been gradually diminishing in rapidity and inoreasing in breadth, 
tutus suddenly to the east. It almost touches the southern edge of 
die great Newfonndbmd bank, where I found the greatest amount 
of difference between the temperature of the warn water of the Gulf 
Stream, and that of the waters resting on the banks and subjected 
dtereby to a oooGng process. Before- the stream reaches the western- 
most of the Azores it divides into two bnuiches, one of which, at 
least at c^-bun seasons, advances towards Ireland and Norway, and 
the other towards the Canaries and the West Coast of Africa. This 
Atlantic rotatoiy movement (described by me more in detul in the 
first vohune of my Voyage to the Equinoctial Bepona), explains the 
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pofldbilitj of tmnka of Soath American and West Indian trees beoi^ 
carried, in spite of &e trade winds, to the ooasta of the Gaxarj 
lalands, and stnuided there. I have made many experiments on 
tiie temperature of Ibo Gulf Stream in the vicinity of the Banks of 
Newfonadhmd. The etream brings the 'Warmer water of lower lati- 
tudes into moro northern regions with much rapidity, and I have 
thus fonnd its temperature two or three degrees of Reaomor (5" to 
7". Fah.) higher than that of the adjacent unmoved masses of water, 
which' form as it were the banks of the warm oceanic river. 

The flying fish of the tropica (Exocetus volitans) accompanies the 
warm water of the Oulf Stream Our into the t«mpeiate zone. Float- 
ing. sea-we^ (Fucus natans), chiefly taken up by the stream in- the 
Gulf (^ Mexico, shows when a ship is entering the cnrrent,'and the 
armngement of the branches of, the aea-weed shows tbe direction of 
the movement of the water. The mainnmst of the English ship of 
war, the Tilbory, destroyed by fire on tJie coast of 8an Domingo, 
was carried by the Golf Stream te the north coast of Scotland. Even 
casks filled with palm oil, the remains of the caigo of a ship wrecked 
off Gape Lopez on the coast of A&ica, were carried m the same 
manner to Scotland,* after having twice traversed the whole breadth 
of the Atlantic^ once from ^ist to west with the eqnatorial cnrreot 
between 2" and 12° N. lat., and once from west to east by the fiid 
of the Gulf Stream, between 45° and 55° N. lat. Rennell, in p. S4:7 
of the "Investigation of Currents," relates the voyage of a bottle 
with papers enclosed, thrown overboard by the English ship Kew- 
castle on the 20th of January, 1819, in lat. 38° 52', and long. 
63° 68', which was picked up, on the.2d of Jnne, 1820, at the 
Rosses (near the island of Arran), on the west coast of Ireland. A 
short time before my arrival at Teueriffe, a stem -of South American 
cedar (Cedrela odorata), well covered with lichens, had been cast 
ashore in the harbw of Santa Cruz, 

Effects of the Gulf Stream in stranding on the Islands of Fayal, 
Flores, and Corvo in the Azores, bamboos, artificially cut jaecea of 

" [The ciroumBtance rererred to was even more remarkable. Caska of 
palm oil, part of the eatgo of the ship wrecked near Cape Lopez, were con- 
veyed by the current lo Finmarken,and Btranded near the Nonh Cape. Vide 
Editor's note in the English translation of "Cosmos," vol. I. p. icviT.]— 2V. 
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wood, tmnks of an luiknown erpedea of line from Mexico and the 
West Indj^ Ishndsj and corpses eS men of unknown race witk un- 
nsoally broad fikcea, contributed to the discoveij of America, b; 
confirming Oolnmbns in his belief of the existence to the westward 
of Asiatic countries and islands at no impassablfr distance. The 
great discOTerer even heard from the lips of settlers near lie ^Kpe 
de la Yerga in -the Azores, of some, "who, in sailing westward, had 
met decked or covered boats^ manned by persons of strange and 
foreign appearance, and bmlt apparently in socb a manner that they 
«xild not fonnder, — almadiaa oon casa movediza que nnnea se htm- 
den." /nkere is highly credible and well-confirmed testimony to the 
Ihct, much as it has long been doubted, of natives of America (pro> 
bably Esqniinaux from Greenland or lAbrador), carried by enrrents 
or driven by storms from the northwest, having actually crossed the 
Atlantic in their canoes and reached our shores. James Wallace, 
JD his "AcoouQt of the Isbnds of Orkney (1700, p. 60)," r^tes 
that, in 1682, a Qreenlander was seen in bis boat off die south point 
-of the Island of Eda by several persons, who did not sncceed in 
brin^g him to shore. In 1684, a Greenland fiahcrm&n appeared 
in bis boat off the Island of Weetram. In the ehnrch at Barra there 
was Boepended an Esquimaux boat, driven thither by cnneufai and 
- tempests. Tho inhabitants of the Orkneys call Oreenlandera so 
appearing among them Finns or " Finnmen." 

In Cardinal Bembo's History of Venice, I find a narrative to the 
effect that in 1508 a French ship captured near the English coast-a 
small boat, with seven persons of a strange and foreign appearance. 
The description suits extremdy .weQ with Bsquimaux (homines 
Mant septem tnedwcri Uatura, co&>re »j^>obacuni, lalo etpatenle rndta, 
oicatrioeqne una violaoea signato). rffo one understood their lan- 
guage. Their clothing was composed of fieh-skine sewn together. 
On their heads they wore "coronam e cnlmo pictam, eeptem quad 
auriculis intextam." They ate raw flesh, and drank blood as we 
would wine. Six of the men died during the passage of the vessel, 
on board which they had been taken ; but the seventii, a youth, 
was presented to the king of France, who was then at Orleans. 
(Bembo, Historia VenetM, ed. 1718, Ub. vii. p. 257.) 

The a^>earanoe of men called Indiatu on the irastern^Mast of 
12* " ' '' 
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Cknnany, wider the Odios, and under Frederic BarbaiOMH, in the 
10th and 12tli oentimes, and even, aa ia related I^Oomeliua Nepos 
(ed. Van Slaveren, cur. Bardlli, t. ii. 1820, p. 356), Pomt)oninB Mela 
(lib. iii. cap. b, § 8), and PUny (Hist Nat., t. a. p. 67), when 
Quintus Metellua, Celer waa Pro-consal in Ghinl, may be explained 
by Bimilar effeote of currents and north-weat winds of long oontinn- 
ance. A kin^ of the Boii, others say of th« Saevi, gave the ship- 
wrecked dark-colored men to Metellus Celer. Gomata, in hia Hib- 
toria G«n. de laa Indiaa (SoragOBBa, 1558, fol. vii.), refeia to thia 
aceonnt, and considers the Indiana spok^ of in it to- have been ni^ 
tivea of Labrador. " Si ya no fuesen de Tlerra del Labrador, y los 
tuviesen, los Bomanoa por Indianos engafiadoa en el color." The 
appearance of Kaqnimanz on the northern coasts of Enrope^uay be 
believed to have occurred more oAen in ewlier times, because we 
know, from the reaearohes of Bask aad Finn Magnuaen, that in the 
lldi and 12th centuries dus race extended in considerable numbers, 
under the name of the Sk^iliuges of I^brador, e^en as &r soath as 
the "good Yinland;" i. e. the coast of Masaaobusetts and Conneeti- 
cut. (Coanoa, bd. ii. b. 270; English ed. p. 284; Examen Gritiqae 
de I'Hiat de la Geographic, t ii. pp. 224r-27S.) 

As the winter cold of the most nfathem parts of Scandinavia is 
softened by the influeuoe oS the Gnlf Stream, by which American 
tropical &uits (cocoa nutfl, and seeds of the Mimosa scandens and 
the Anacardinm occidentals) are cast upon the shore beyond the. 
62d degree of latitude, so doea Iceland also occasionally enjoy the 
beneficial influence of the extension of the wanu waters of the Gulf 
Stream far to the northward. - The coaata of Iceland as well as those 
of the Faroe Islands, receive a great deal of driftwood, which, 
coming formerly in greater abundance, was ont Into beams uid 
plaukB and used for building timber. Fruits of tropical plants, col- 
lected on the coast of Iceland, between Baufaihavn and Vapnafiord, 
testify tbe movement of the waters from the southward. (Sartorius 
von Waltershausen, physisch-geographiache Skiaze von Island, 1847, 
s. 22-35.) ■ ' . 

(") P- 83. — "Neither Leddea* nor other lAeJieni." 
In northern countries, the earth, if left bare, soon becomes 
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oorered with Beeomyoea rosens, Oenomyoe rangifeniuB, Lecndeft 
mtiBconmi, L. icmadophila, and gimil&r Ci^ptogamen, irtucii [ocpftre 
the way for tlie geowHi o£ graases and lierbaceous plants. In tbe 
treses, where laoeaea and lioikens only abound in aiudy [Jaaei, 
MH&e spedM of Bocoiiknt plauta take their place. 

(*) p. 33—* T\e care of aniTnalt yuldtTiff milk, The to«m 

of the Aztec^fortreti. 
The two kinds of cattle alluded to, and subsequently spoken of, — 
the Bos amerioanus and Bob moschatusj — are peculiar to the Ame- 
rican Continent. But the natives — 

Qoais neqae moB, qeqoe cohni eiat, neo juogere Uutoa. 

KrgiJ. -En. i. 316. 

^-drink the fresh blood, not the milk of these animals. Single 
ezcepdoDS hne indeed been found, but only among tribes who at 
ibe same t^e cultivated maise. I have before remarked (p. 62), 
that Gomara speaks of a people in the north-west of Mexico who 
possessed herds of t&me bisons, and derived from these animate 
dotJiing, meat, and drink. The drink may have been the blood 
(Prescott, Conquest of Mexico, vol. iii. p. 416) ; for, as I-have more 
ihaa once remained, tlie dislike to milk, or at least the absence of 
its use, appears, befol^ the arrival of Europeans, to have been, gen- 
erally speaking, a feature common to all the natdves of the New 
Continent, — and one which ihty possess in common irith the inha- 
Int&nts of China and Cochin China, who yet were near ueif^bors to 
true pastoral nations. The herds of tame lamas, found in the hi^- 
lu)ds (tf Quito, Peru, and Chili, belonged to a settled population, 
who cnltivated &e ground knd did not follow a nomadiq life. Pedro 
de Ciega de Leon (Chronica del Peru, Sevilla, 1553, cap. 110, p. 
264) seems to imply, though certainly as a rare and exceptibnid 
case, that in the Femvian mountain plateau of Collao, lamas were 
used for drawing the plough. (Compare Gay, Zoologia de Chile, 
Mamiferos, 1847, p. 154.) The tisosI custom in Peru was to plongfa 
with men only. (See the Inca Oaxoilasso's Commentarios reales, p. 
i. lib. V. cap. 2, p. 133; and Prescott, Hist, of the Conquest of 
Peru, 1847, vol. i. p. 136.) Mr. Barton has made it aj^eai pro- 
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bable ihst, unong some of tJie tribes of Western Canada, the bnftl* 
was from earlj- tdmeB made an object of care, for tlie sa^e of its fiedi 
and skin. (Fragments of Uie Nat. Hist, of Penns^rania, p. i. p. 4^ 
In Peru and Quito, the lama is nov nowhere found in a Btat« of 
ori^ftl wildness. I was told by the natives that the lunas on the 
western declivity of the Chimborazo had become wild wheB tiie 
ancieat lesideuoe of the rulers of Quito "Lican" was lidd in ashes. 
In t^e same manner the oxen in tiie Oeja de la Montana, ili Middle 
Peru, have become perfectly wild : they are a small and daring race, 
and often attack the Indians. The natives call them Vacas del 
Monte, or Yacas cimarronaB. (Tschndi, Fauna Pemaua, s. 356.) 
Gnvier's opinion, that the lama had descended from the still wild 
Gnanaco, has been nnfortnnat«Iy still fro-Aer disseminated by the 
m^torious traveller Meyca (Beise nm die Erde, th. iii. «. 64), 
but has been completely refaled by von Tachudi.- 

The Lama, tJie faeo or Alpaca, and the Guanaoa, are three 
raiginally distinct -specleE of animals. (Tschndi, s. 228 and 237.) 
The Ouanaco (Hu&nacn in the Quichua language) is the largest (rf 
the three ; and the Alpaca, measured from the ground to die 
orowu of the head, the emalleet. The lama is next to the guanaoo 
in stature^ Herds o! lamas, when they are as numerous as I have 
seen them in the high platoau between Quito and Biobamba, are a 
great imiament to the landscape. The Moromrao of Chili ai^tears 
to be a mere variety of the lama. VionSaa, Ouanaooos, and Al- 
pacas, sidll live wild at elevations of from 13,000 to 16,000 feet 
above the level of the sea. The two latter species are sometimes 
met with tamed, but the guanaoo only rarely. The ^paca dees not 
bear the warmer climat« of the lower elevatio:^ so Well as the 
lama. Since the introduction of the more useful horees, moles, 
and asses (the latter acquire great spirit and beauty within the 
tropics), the custom of remng and nfiing the lama and the alpaca 
as beasts of burden, in the mountains and among the mines, has 
much decreased. But the wool, of sndi (Afferent quaKties in 
respect to fineness, is still an important article in the industry <rf ttie 
inhabitants V of the mountains. In Chili, the wild and the tamed 
guanaoo ace. distinguiahed by s^iarate names ; the wild being cafled 
Loan, and the tame Chilihneqne, The wide dissemination trf the 



AtlNOTAVIOSS AMD AXaOTTOKB. 141 

vild gasBODO, firom the Penviui CoidiUeiaa to Tktrt, del Foego, 
Bcmtetimes ia herds of 500, has be^ favored by the ^vmuHtanM 
that these animaJg can Bwim with great ease frtnn island to idaad, 
so that the Patagonian fi(«ds <dlbr no obstacle (o tbdr wanderings. 
(See the pleasii^ deeoripfaims b; Swirin, in his Jonmal, 1845, 
p. 66.) 

Soath of Uta Gila Siver, whidh, tt^ether inth the Rio Oolorad<^ 
entetB die Cdifomian Gnlf oi Mar de Oories, stand, in ^e BoHtade 
of tiie Steppe, the enigmatical rainsof the Astec Palace, called bj 
tiifl Spaniards las Cf^as gtandea. Wben tbe Aztecs, abont the 
yeai 1160, came from the onknown land of Astl&n to AnahOM^ 
they settled dieraBelves for a tim» on tbe banks of the Gila. Tb» 
Pranoiscan monks, Gaices and Font, are the latest travellers who 
liave vieited the Gasas gnuides, and they did bo in 1773. Th^ 
stated the r^iins to eztrad over above a sqaare German mile (16 
English square miles}. l%e whole [^ainis strewed with fragments 
ot ptunted pott«ry. The principal palace (i£ a house built of on- 
born^ oby cui be so deognated) is 447 En^ish feet long and 277 
English fbet broad. (See -a rare work printed in Hexico, and 
entitled Gronica ser&flBa y aposbSioa del Gdegio de Propaganda 
iPide de la Santa Craz de Qaer^two por Fr. Jnan Domingo Airi- 
civita.) 

The Tay4 of California, as dravrn by Father Ven^as, appears to 
diCEer little from the Ovis mnrimon of the Old Continent. l?hesama 
ttniinal is also seen on the " Stony Monntains," near tie Bonrcee of 
the Peace Biver. Very different from it, on the oth«r hand, ia tlie 
small white and black spotted goat-like -creature which feeds neat 
the MiBBOuri and Arkansas rivers. The synonymy of Antilope flip- 
<nfeF, A. t«meniazama of Smith, and Oris montana, is still very un- 
determined. 

(") p. 84. — " !rhe ctiUiiiaHtm of fariaaxxota grame», " 
The oiij^nal habitat of the farinaceons grasses is wrapped in tie 
same obscurity as that of the domeatio animals wMoii have accom- 
panied man since his earliest migratiena. The Oermau word for 
com, " Getraide," has been ingeniously derived by Jacob Grimm 
from the old German ^tragidi, getregede. "It is a« it were tie 
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ttune frait (frngcB, frnmentQiii), wliiok baa come into the hands <tf 
man ; as ve speak of tame animal^a in oppoutioa to wild odcb." 
(Jaicob Grimm, Geeoh. der deutBchen Sprache, 1848, th. i. s. 62.) 
It is oertainl; a vei; striking phenomenon, to &id on one side oS 
OUT planet nations to whom flonr or meal from small-eaied grasses 
(Hordeacen and Avenaoeae), and the nse of milk, were completely 
unknown, irtiile tlie nations of almost all parts of the other hemi- 
sphere cnltivate the G^^alia, and rear milk-yielding animals. The 
faltivation of different kinds of grasses may be sud to aSbrd a ch&- 
lacteristio distinction between the two parts of die world. In the 
New Centinent, from 62° north to 46° soiitb latitude, we see onlj^ 
one species onltivated, vis. maize.' In the Old Continent, on the 
other hand, we find everywhere, from the earliest times of iiistfary, 
the fruits of Geres, whea^ barley, spelt or red wheat, and oats. 
That wbe^ grew wild in the Leontioe fields, as well as in seTeral 
other places in Sicily, was a belief entertained faj ancient nations, 
and Js mentdoned by Diodorus Sioolns. (Lib. t. p. 199 and 232, 
Weesel.) Geres was found in the alpine meadow oif Eni>a; and 
Diodorus fabl^ that " the inhabitants of the Atlantis were nuao- 
qmunted with Ihq &uits of Geias, beoauae they had separated from 
the rest of mankind before those fruits had been shown to mortals." 
Sprengel has colleot«d several interesting ' passages which lead him 
to think it probable that the ^eater-part of our European kinds of 
gr^ were originally wild in the northern i«rts.of Persia and India, 
namely, summer wheat in the country of the Mumcaiies, a province 
in Northern India (Strabo, xy. 101 7)'; barley ('.' aatictuissimum £n- 
mentum," as Pliny calls it, and which is abo the only cereal with 
which the Guanches of the Oanu-ies were acquainted), according to 
Moses of Chorene (Geogr. ' Armeo. ed..Whistan, 1736, p. 360), on 
the Araxes or Kur in Georgia, Mid according to Marco Polo in Ba- 
laacbam in Northern India (Bamusio, vol. ii. p. 10); and spelt or 
red wheat, near Hamadan. But these passages, as has been shown 
by my keeU'^ighted fiiend and tettcber Link, in an instructive criti- 
cal memoir (Abhandl. de Berl. Akad. 1816, s. 123), still leave 
much uncertainty. I also early regarded the existence of originally 
wild kinds of grain in Asia as extremely doubtfid, and viewed such 
M might have been seen there as having become wild. (£ssai sor la 
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O^graphie dea Hantee, 180&, p. 28.) Beinhotd FoTBter, who beftire 
his Yoyz^ with GapbuD Cctot, made by order of the EmpFess Ca- 
therine an expedition into Southern Bussia for purposes of natural 
hiBtory, reported that the two-stalked sommer barley (Hordenm 
diBtichon),grewwildi)eaT the junction of the Samara and the Tolga. 
At the end of the month of September, 1829, Ehrenberg and mj- 
Belf, on onr journey from Orenburg and Uralsk to Saratow and the 
Caspian, also herborized on 4he banks of the Sam^. We were, 
indeed, Btmok with the quantity of wheat and lye plants growing in 
what might he called a wild state in .the uncnltirated ground, but 
the plants did not appear to us to difier from the okilinary cultiTat«d 
ones. Ehrenberg received from M. Carelin a kind of rye, Secale 
&a^e, gathered on the Elbg^s Steppe, and which MaTsohall yon 
Bieberst«ia regarded for a time as the ori^al or mother plant of 
our cultivated rye, Secale oereale. Althoogh Olivier and Miohaux 
speak of spelt {Triticnm spelta) as growing wild at Hamadan in 
Fer«a, Achill Bichard does not consider that Michanx's herbarium 
bears out this stateaeat. Greater confidence is due to the most 
recent accounts obtained by the unwearied zeal of a highly-informed 
travejler, PrttfeesOT Carl Koch. He found much rye (Seoale cereale, 
var. ^, peetinata) in the Fontio Mountains, at elevations of apward^i 
of fire or six thousand feet, in places where within the .memory of 
the inhabitants no grain of the kind had ever been cultivated. Koch 
remarks, that the circumstance is " the more important, because with 
us this grain never propagates itself spontaneously." In the Schir- 
wan partfi of the Caucasus, Koch collected a kind of baiiey which 
he calls " Hordeum spontaneinn," and considers to be the originally 
vrild "Hordeum seooriton" of Linnreua. (Carl Koch B^trage lur 
Flora des Orients, heft i. a. 189 and 142.) 

A negro slave of the great Cort«B was the first who cultivated 
wheat in New Spun. He had found three gnuns of it amongst the 
rice which had been brought from Sp^ for provision for the army. 
In the FranoiBcau convent at Quito, I saw preserved as a relic the 
earthen vessel which had contdned the first wheat EOwed there by 
the Franciscan monk Fray Jodoco Bixi, a native of Ghent in Flan- 
ders. The first sowing had been made in &>nt of the convent, on 
what is sow the Flaouela de San Franinsco, after cutting down the 



144 

tfXKBt wUoh tlim extended from the foot of the Toloano of Fichindu 
to the spot in question. The monks, iriiom I oS«n vudted during m; 
ataj lA Quito, begged me to explain to them the inscription on the 
earthen vessel, wtiich thej thought must contain some mystic tefer- 
onca to the wheat. I read the mottOj which was in the old Genuaa 
di&lect^ and was — ** Whoeo drinks from me let him not forget bis 
God." I too&lt witii.the monks that this old Cknuan drinking 
Teasel was a truly Tenerable relic. Would that there had been pre- 
serred everywhere in the New Continent the names, not of Uiose 
who made the earth deso^te by bloody conquests, but of those who 
first intrusted to it these its frnits, bo early associated with the 
dvilii&tion of mankind in the Old Coutinent ! la respect generally 
to the names of the kinds of gnun, as bearing on. the ori^al a£Gni- 
tiee of different languages, a hi^ authority has remarked, that "such 
indications are much more rare in the case of different kinds <£ grain, 
and on subjects of agriculture, than on those connected with the care 
cf cattle : h^^smen, when dispersed, had still much in common, 
whereas the subsequent cultivators of the soil had to create new 
words. But the fkot that, in comparison wi^ the Sanscrit, Romans 
and G^reeks tq^Msar nearly on a par with the Germans and Sclavonians, 
argues in favor of the very early contemporaneous emigration of the 
*wo latter. Yet the Indian 'Java' (Fnunentum hordeum), com- 
pared with tJie Litiinaniau ' jawai,' and the Finnish 'jywa,' cAers a 
BingulaT,«xception." (Jae. Grimm, Gesch. der deutechen Sprache, 
th. i. ^69.) 

C) p. 34. — "Ee^ng b^ preference to the cooler momiiatn regioni." 
Throughout Mexico and Pern the' traces of a great degree <£ cuvil- 
ization are confined to the elevatfid plateaux. We have seen <m the 
Andes the ruins of palaces and baths at heights between 1600 and 
1800 toises (10,230 and 11,510 English feet). It can only have 
- been men of a northern r&ee, who, migrating firom the north towards 
the south, could find delight in such a climate. 

(•«) p. 34. — "The hUUn-)/ of the pecking of Japan." 

The probability of the western nations of the New Continent having 

had communication with the east of Asia long before the arrival q£ 
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the Spaniards, wag I thiak shown by me in a work on the monu- 
ments of the native inhabitants of America (Vnes des Cordlll&res et 
Monumens des peoples indigenes de I'Am^qne). I inferred this 
probability from a cranparison of the Mexican and ThibetoJapanese 
calendars — from Uie correct orientation of the steps of the pyramidd 
elevaticuB towards the different quarters of the heavens — and from 
' the ancient myths and traditions of the four ages or four epochs of 
destmction of the world, and the dispersion of mankind after a great 
flood of waters. The accounts published since my work, in England, 
France and the United States, deecrihing the wonderful bas reliefs, 
almost in the Indian style, in the fains of Guatimala and Yucatan, 
have given'to these analogies a ^tilt higher value. (Oompare Anto- 
Bio del Rio, Description of the Bnius of an Ancient City discovered 
Bear Palenque, 18^22, bitnslated from the original manuscript report 
by Cabrera (del Rm/s espln^tion took place in 1787), p. 9, tab. 
12-14 ; with Stephens, Incidents of Travel in Yucatan, 1843, Vol. i^ 
pp. 891 and 429-434; vol. ii. pp." 21, 54, 56, 317, 3^3; with the 
m^nifioent volume of Cadierwood, "Views of Ancient Monuments 
m Central America, Chiapas, and Yucatan," 1844 ; and lastly, with 
Preseott's" " Conquest of Mexico;" vol. iii, App.' p. 360.) 

Hie architectviral remains in the peninsula of Yucatan show, still 
more than those of Falenqucj a degree of civilization and art which 
excites onr astonishment. They are situated between Valladolid, 
Merida, and Campeachy, chiefly in the western part of the country. 
Bni the monuments in the island of Cozumel (m<H« properiy Cnsa- 
mil), east of Yucatan, were tbe first which were seen by the Span- 
iards in the expedition of Juan de Glrijalva, 1518, and that of Cortes 
iii 1519, and the tepwl; of them did much to spread over Europe a 
hi^ idea of ancient Mesican civilization. The most important 
loins of the peninsula of Yucatan, which unfortunately have not 
yet been thoroughly measured and drawn by architects, are the Casa 
del Crobeniador of TJxnial, the Teocallis and vaulted constructions at 
Kabah, the ruins of Labnah with domed columns, thoso of Zayi 
with c<dumnB very nearly of the l>oric order, and those of Chiche 
with Iwge ornamented plasters. An old manusmpt written in the 
Maya language by a Christian Indian, and which is stiU in the hands 
of the G«fe politico of Peto, Don Juan Pio PereBj pves the difierent 
13 
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epocfafi (" Katonee" of 52 yean) iu which the TfJtoee settled ia 
different parte of tiie peninBulo. From these data Perez infers that 
the monnmenta or buildiogB of Cliiche go back to the close of &e 
fbortb centuij of ma era, while those of Uxmal bebng to the middle 
of theteoth century. But the accnracy of these cooclnBioiis is enb- 
ject to much uncertainty. (Stephens, Intadenta of Travel in Tncft- 
tan, vol. i. p. 439; and vd. ii. p. 278.) 

I regard the exlsteace of ancient conaeddonB between the inbalut- 
ants of Western America and Eastern Aua aa more, than probable^ 
hat by. what routes, or with what Asiatic nations, the communiea- 
titma toti^ plaoo, cannot at present be decided. A small number of 
individu^ of the educated priestly casle might perhaps be euffioient 
to bring about great alteratJODB in the civil and social state of Western 
America. The stories formerly narrated of Chinese expeditions to 
tbe New Continent icallj apply only to voyages to Fusang or Japui. 
On the other hand, Jt^HUtese and Si&n-Fi from the Corea may have 
been driven by storms to the American coast, and biided there. 
We know as matter of history that Bonzes and other adventurers 
Buted over the eastern Chiitese seas in search of some medidne W[hich 
should entirely prevent death. Under Tschin-sohi-kuang-ti, 209 
years before our era, 300 young couples, young men utd- young 
women, were sent to Japan, and instead of retiuiung to China they 
settled at Nipon (Klaproth, Tableaux historiquea de I'Aae, 1824, -p. 
79; Nouveau Journal Asiatique, t. z. 1832, p. 335; Humboldt, 
Examen Critique, t. ii. pp. 62-47). May not linular expeditions 
have be«9i driven by stomiB or other accidents to t^ Aleutian 
islands, to Alashka, or to New Oaliforaia? As the western «oasts 
of the American Continent trend from NW. to 8E., and the eastern 
coasts of Aua in the opposite direction, or from NE. to 8W., the 
distance between the two continents in 45° of latitude, or in the 
temperate lone which is most favorable to mental development, is 
too considerable to admit of the probability of such an accidental 
settlement taking place in that latitude. We must, then, assume 
the first landing .to have been made in the inhospitable clunate of 
frou) 55° to 65", and that the civilization thus introduced, like the 
general'movement of population in America, has proceeded by sue- 
ceswve stations from north to south (Humboldt, Kiiat. htstoriqoe, t 
iii. pp. 1&&-160). The temains of ships from Cathay, i. e. from 
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J^ftn or China, were snppoeed to have been fotmd on the coasts of 
the nprtheni Dorado (called Quivira and Cibora), at the be^ning 
of Uie 16bh centoiy (Gomara, Hist general de las lodias, p. 117). 
Our knowledge of ^e languages of America is atill too limited, 
conadering their great Taiie^, for us m yet entirely to relinquish 
the hope ot Bome day dieeororing an idiom which may have been 
spoben, withcertain modifications, at once in the interior of Sonth 
America and in that of Asia; w which may at \eaet indicate an 
ancient affinity. Such a discoTery would certainly be one <f the 
most brilliant which can be expected in reference to the hiatoiy of 
mankiad. But analog^ of language only deserve coafideoce when 
the inquirer, not resting in or dwelling on reeemblancefl of sound in 
the roots, traces the analogies into tl^ organic slraotnre, the gram- 
matical forms, and into all which in languages shows itself as die 
product of the hnman intellect and character. 

(») p. 35. — " Mmy otft^ fomu of (u^imait." 
Whole herds of the Cervus mexicanns wander over the Ganiooas 
Steppes : the yonng stag is spotted, and resembles in tqipearance the 
roe-deer of £nrQpe. We saw amcmg them many entirely white — 
a singular cireumstanoe in the torrid aone. The. Cervus m^canus 
is not found at greater eleraticmB oa the mountain-slopes of the 
Andes under the Eqaatcv thsa torn 700 to 800 toiees (4476 to &11& 
Eng. feet); bat a larger, and also often white, slag— which I conld 
hardly distinguish irom the European by any specifio characters-^ 
met with up to 2000 toises (12,789 Eng. feet). The Cavia oapybara, 
called in the province- of Caraccas "chiguire," is an nnfortun^e 
aoimal; being pursued in the water by the crocodile, and on the 
plain by the tiger or jaguar. It runs so badly that we could often 
catch it with our hands. Its eztiemities are smoked for hams, but 
their taste is very disagreeable from the smell of musk; and on tiie 
Orinoco we willingly ate monkey faatns In preference. The beauti- 
fiilly marked animals which have so disagreeable an odor are the 
Viverra mapurito, Viverra zorilla, and Yiverra vittata. 

(") p. 35. — " The Gvaranw, and Ae/an-palmf Maarilia." 
The small coast tribe or natdoo of the ftnar ania (call ed in British 
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Guiana the Wtumwa or OoaraDOB, and b; the Caribs U-ara-u), inhalMt 
not only the mar^y delta and river network of tlie Orinoco, and 
particularly the banks of the Manamo Gran<ie and the CaSo Maoareo> 
but ajso extend, with little varialion in their modes of life, aloDg the 
sea coast between tbe raoutiia c^ the Essequibo and the Boca de 
ffavios of the Orinoco. (Compare m; Bdation bistoriqae, t. i. p. 
492, t. ii. pp. 653 and 70&, with Bicbard Schombnigk's "Eeisen in 
Britisch Ouiana," th. i. 1847, a. 62, 120, 173, and 194.) According 
to the testimony of the last-named excellent explorer and obaerrer, 
there are still 1700 Warraws or Gnaranis living in the district of 
Cutnaca, and along the banks of the Barima river, whicA emptie* 
iteelf into the gulf of the Boca de Navioe. Hie manners and cua- 
toms of the tribes living in the delta of the Orinoco were already 
known to the great bistorioal writer Cardinal Bemb^, the cotem- 
poruy of Columbus, Amerigo Vespucci, and AlonEO de Hojeda. Ho 
says, " quibusdam in-locis propter paludes incoke domtis in arboriboB 
sedificant" (Hiatoriie Venetie, 1551, p. 88). It is more probable 
that Bembo ia alluding to the Guamnis at the mouth of the Orinoco, 
tiian to the natives near the mouth of the Gulf of Maraeaibo, where 
Aloozo de Hojeda, in Angnat, 1499, when lie was accompanied by 
Yespucci and Juan de la Cosa, also found a population having their 
residence "foudata sopra 1' acqua come Yeneria" (Biccardi's T^t in 
myExamenOrit. t.iv. p. 496). In Yeapucci'a account of his voyage 
(in which we find the first indication of the etymology of the tetm 
Province of Yeuezuela, Little Yenice, for Province of Caraccas), he 
only speaks of bouses rMsed upon foundation pillars,. not of habita- 
tions in the trees. , , 

Sir Widter Baleigh offers a later evidence of high authority ; he 
says expressly, in bis description of GuiJuia, iJiat, on his second 
voyage in 1595, when in the mouth of the Orinoco, he saw the 
"firea" of (he Tivitives and the Oua-raa-etes (so k6 calls the Goara- 
nis) " high np in the trees" (BtJeigh, Biseov. of Guiana, 1596, p. 
90). The fire is represented in a drawing in l^e Latin edition : 
" brevis et admiranda descriptio regni Guianse" (Norib. 1599), tab. 
4. Raleigh was also the first who tmtught to England the &mt of 
the Mauritia-palm, which .he very justlycompared, on account of its 
Bcales, to a fir oone. The Padre Joa6 Gumilla, who twice viidled 
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the Gnarasis Be b mianonaiy, sa.ya, indeed, that Ais pe<^le had 
tiieir habitadon in llie palmareB (palm groves) of the moraBses; but 
he only mentions dwellings raised upon high pillars, and not scaffold- 
ings attached to trees still in a growing stat« (Gomilla, Historia 
natiual, dvil, j geogisfica de las Nacionee sitnadaa en las riveraa del 
Ko Orinoco, nneva imp. 1791, pp. 143, 145, and 16S). HiUhonse 
and Sir Robert Schombnrgk (Journal of the Bojal Oeogr^bical 
Society, toI. xii. 1842, p. 175; and Description of the Murichi or 
Ita Palm, r€ad at the Meeting of the British Association held at 
Cambridge, Jnne 1845 ; printed in Simond's Colonial Magazine), 
are of opinion tliat both Beinbo and Raleigh (the former speaking 
from the reports of otiiers, the latter as an eye-witness), were deoeiy^ 
by the high tops of the palm-trees being lit up at night by the flames 
of fires'beneath, so that those who sailed by.thonght the habitations 
themselves were' attached to the trees. "We do not deny that in 
order to escape the attacks of the mnsqnitos, die ItkHan sometimee 
Bospends his hammock from the tops of trees; on siich oocasions, 
however, no fires are nmde under the hammock." (Ccaupare also 
Sir Robert Schombnrgk's New Edition of Baleigh's Discovery of 
Goituia, 1848, p. 50.) 

According ^ Martdns, &6 fine' Palm Moriehe, Manritia fleznosa, 
Quiteve,or Ita palm (Bemsu, Missionary Labors in Bridsh Ouiana, 
1847, pp. 34 and 44), belongs, as well as Calamus, to the group of 
Lepidocaryeee, or Ooryphineee. Linmeos has described it very im- 
perfectly, as he erroneoosly considers it to be leafless. The trunk 
grows as high as 26 feet, bat it probably requires from 120 to 150 
years to reach this height. The Mauritia extends high op on the 
declivll^ of the Duida, north of the Esmeralda mission, where I 
have found it in great beauty. It forms in moist places fine groups 
of a fresh, shining verdure, which reminds ua of that of our Alder 
groves. The trees preserve the moisture of the ground by their / 
shade, and hence the Indians s&y that the Mauritia draws the water' 
round its roots by a mysterious attraction. By a somewhat similar - 
theory they advise that serpents should not be killed; because the 
destruction of the serpents and the drying up of the pools or lagn- 
nas accompany each other : thus the untutored child of nature con- 
founds cause and efiect. Gumilla terms the Mauritia flexuosaof the 
13* 
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Gnannis the tree of life, arbol de la vida. It grows in the moimt- 
uDs of Ronaima, east of the sobrcea of the Orinoco, as higli u 
4000 (4263 Eng.) feet. On Hie unvisited banks of ihe Rio Ata- 
hapo, in the interior of Guiana, we discoTered a new species of Mao- 
ritia with pricklj stems, our Sf auritia acnleata (Humboldt, BbnpUnd, 
and Ituntb, Nova Genera et Speciea Plantamm, t. i. p.- 310). 

(>») p. 35. — "An A^ierican S^lites." 
The fonnder of the sect of the Stylites, the &natical piUar-saint 
Simeon Sisanites, the eon of ^ S^an herdsman, ia said to have 
passed' thirty-seven years in religions coutempltUdon on the summits 
' of five successive pillars, each higher than the preceding. The last 
pillar was 4.0 ella high. He died in the year 461. Fo raeven hun- 
dred years there continued to be men who imitated tbisjnannerof 
life, and were called " sancti columnares" (pillar saints). Even in 
Germany, in the diocese of Treves, it was proposed to erect snob 
aerial cloisters, but the bishops opposed the undertaking (Mosheim, 
Institnt. Hist. Eccles. 17S5, p. 215). 

(**) p. 36. — "ToiciaontJiebanJciofthe^reaimwhich Jlou! 
through the Stef^." 
Families who live not by agriciilture, but by the care of cattle, 
have congregated in the middle of riie Steppe in small towns, which, 
in the cultivated parte of Europe, would hardly be repirded as yil- 
lagea. Such are Calabozo, in 6" 56' 14" N. lat. and 67° 42' long. 
according to my observations, Villa del Pao, Jat. 8° 38! X", long. 
66° 57', S. SebastiaD, and others. 

(**) P- 36.—" Conical-shaped dowh." 
The singular jAenomenon of these "sand spouts" — something 
analogous to which may occasionally be seen on a small scale in 
Europe where ft>ur roads meet — is particularly characteristic of the 
Peruvian Sand Desert between Amotape and Coquinlbo. Such a 
dense cloud of sand or dust may prove dangerous to the traveller 
who does not-cautiously avoid ita approach. It is also worthy of . 
notice that these partial conflicting currents of air only arise when 
the «r generally is perfectly calm. The aerial ocean resembles the 
sea in this respect, for in the latter also the small currents which 



AKNOTATIONa AMD ADSmONS. 161 

are often heard to ripple andihlj (filrts de conrant), are. odI; per- 
ceptible ia a dead calm (calme plat). 

C) p. 36. — " Inereateg the tJiffocating heat." 
I have Qbeerved in the Llanos de Apnre, at the &itadalape cattle 
farm, the thermomeler rise from 27° to 29° Reaomor (92''.7 to 
97°. 2 Fahr.) whenever the hot wind began to blow from the Pesert, 
which at Bueh times was coTcred either with ea.'o^ or with short 
withered turf. In the middle of Ute sand-elond the temperature was 
fcv some mlnates 36° B. (111° F.}. The dry sand in theriUage of 
San Fernando de Apnre had a temperature of 42° B. (126° Fahr.). 

(*) p. 37. — " The iBwlve image of a cool, r^pling, woJ/ery 
mirror," 
The well-knowB phenomeHon of the mirage is called in Sanscrit 
the " thirst of ^e gazdle." (See my Bdation historiqne, t. i. iip. 
296 and 625; t. ii. p. 161.) All objects appear to hoTerin die 
air, and are at the same time seen reflected in the lower stratom ef 
air. At each times the entire Desert assumes the Bq>eet of the waTO- 
covered surface of a wide-spread lake. Palm trees, cattle, and 
camels sometimeB appear inverted (oi the horiion. In the French 
expedition to Egypt, the solders, parked with thirst,- were i^n 
brought by this optical illusion into a state^f desperation. This 
phenomenon has been remarked in oil quarters of the globe. The 
ancients were acquainted with the remarkable refraction of the rays 
of light in the Ljhian Desert. I &id mention made is Diod. Sic. 
lib. iii. p. 184, Rhod. (p. 219, Weasel), of extratmlinaly illusive 
images, an African Fata Morgana, with most extravagant exphuia- 
tions of the supposed conglomeration of the particles tS air. 

{") p. 37.—" The Meim-Oactia." 
The Cactus melo cactus is often 10 to 12 inches in diameter, and 
has usually 14 ribs. The natural grop of Cactacese, the whole 
family of Nopalese of Jnssien, belong exclusively to the New Conti- 
nent. The cactuses assume a great variety of shapes : ribbed and 
melon-like (Melo cacti) ; articulated or jointed (Opuutice) ; fonaing 
upright columns of pillars (Cerei); serpentine and creeping {Bhipsa- 



lides); or provided vith leaves (Pereakiffi). Many extoid high up 
the sides of the motrntains. Near ibe foot of the Chimbonuo, ia 
the elevated sandy plain aronnd BJobamba, I have found a new kind 
of Ktahaya, the Cactus sepinm, even at a height of 10,000 (10,660 
Eng.) feet (Humboldt, Bonpland, and Kunth, Synopsis Planht- 
mm seqninoot. Orbis nori, t. iii. p. 370.) 

(") p. 37. — " Whe icene in Ae Sbj^ it euddenit/ <Aaiiffed." 
I have- endeavored to depict the coming in of the ninj season, 
and the signa bj which it is asnoonced. The OBiial deep dark 
aEure of the sky in the tropics aiises from the more' complete soln- 
tion of the vapor contained in the atmosphere. The oyanometer 
indicates a paler bine as soon as' the vapors be^ to be precipitated. 
The dark spot or patch in the constellation of the Sonthem Gross 
gradually beoomes indistinct as the tiauBparency lif the atmosphere 
dlminiBhcs, and this alteration announces the near approach of rain. 
The bri^tness of -the Magellanic clouds (Nubecula major uid 
minor), gradnidly vanishes in a nmilar manner. The fixed starB, 
whioh befiwe shone like planets with a steady, tranquil, and not 
trembling light, now scantJllate even in the lenith, wiiere t^e vapors 
are bast. (See Arago, in my lUWon hist t. i. p. 623.) AU 
these appearanoea are the Jesuits of the increased quantity of v^tor 
diffused in the atmosphere. 

(**) p. 38.- — " Awdkeaedfrmna torptdttaie by the jh'itfaU of rainy 
Extreme dryness produces in plante ^d animals the same phe- 
nomena as does the withdrawal of the stimulus of heat. Many 
tropical trees and plants shed their leaves during the dry season. 
The crocodiles and otibet amphibious animals hide themselves in the 
mud, where they lie apparently dead, like animals in a slate of 
hybernation or plunged into winter ^eep by cold. (See my Rela- 
tion historique, t. ii. pp. 192 and 628.) 

(") p. 38. — " The a^>ect of a vatt iidand tea." 
Nowhere are these inundations more extensive than in the net- 
work of rivers formed by the Apure, the Araohnna, Pajara, Aranoa, 

DMn;.^:b,G00glc 
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-.and Cabnllarp. Large veBaels stul across the oonntr; over the 
Steppe for 40 or 50 miles. 

(*') p. 39. — "To the mowUain, plateau o/Antuana." 
The great mountun plain or plateau sarroundiug tbe-volctuio of 
Antisana is 2107 toises (13,473 EagUsh feet), above Uie levd t>f 
the sea. The atmospheric pressore at this elevatioD is so small tlut 
tiie irild cattle, when hunted with dogs, bleed &om the nose and 
month. 

(") p. 39.'-"£era and Sattro." 
I have described the capture of the Gymnoti in detail in another 
plaoe. (Observations de Zoolo^ et d'Anatemie compart, vol. i. 
pp. 83-87; and Station hietoriqne, t. ii. pp. 173-190.) M. Qa; 
Lussao and I finmd the experiment without a circuit succeed per- 
fectly with a living Gymuotus, which was still veiy vigorons when 
brought to Paris. The discbarge Is solely dependent on the will of 
the animal. We did not see any spark,- but other physicists have 
do-nc-so on several occasions, 

(") p. 40. — "Atcakened Jy (Ae contact ofmoUt, dmimilar partidet." 
In all parts of organic bodies, dissimilar stabstatioes are in contact 
with each other : in all, solids are associated with fluids. Thus, 
wherever there are organization and life, there is also ^ectrio tension 
or the-play of the Voltaic pile, as the experiments of Nobili and Mat- 
teneci, and especially the latest admirable labors of Emil dn Bois, 
teach us. The last named physicist has-suoceeded in " manifestJng 
the presence of the electric muscular current in living and wholly 
oninjured animal bodies ;" he Bhotrs that " the human body, thro^k 
the medium Of a copper wire, can cause a mi^etlo needle at a di»- 
tftnce to be deflected at pleasure, first in one and then in the opposite 
direction." (Untersnchungen ttber thierische EHectricetSit, von Kmil 
du Bois-Beymond, 1848, bd. i. s. zv.) I have witnessed these 
monrements ^wluoed at pleasure, and have had the gratdficaticm of 
seeing thereby ^«Bt and unexpected light thrown on phenomena to 
which I had laboriously and hopefolly devoted several yews of my 



(**) p. 40. — " (Mni and Typhon." 
On the conflict between two races of men, the Arabian pastoral 
people is L^wer Elg^pt, and the agricnltaral race in TTpper Egjpt 
wliowere in a more advanced state of ciriliiation; on tiie ^ir-Wred 
Prince Babj or Tjphos, who founded Peluaiom ; and on tlie dai^- 
oomplexioned IHosjaos or Odiis, see Zo^'s uicient, and now fat 
the most part abandoned views, iii his great work " De Origiue et 
Usu Obeliaoorum," p. 577. 

(") p. 40. — " The Jxnmdan/ o/apartial Bmvpean, cuUivation." . 
In the Oapitania General de C^aoas, as generally everywhere on 
the eastern shores of America, the cnltiTatton introduced b; Ea- 
npeans, and their, presence and inflaence, are limited to a samnr 
strip of oonntij along the coast. In Mexico, New Granada, and 
Qoito, on the oUier hand, Enropean dTilization has penetrated deep 
into the interior of the coautry, and advanced np the ridges of tlie 
Oordilleras. There existed in these last named regions a consideraMe 
degree of settled and civilized Ule previous to the arriml of Jibe Span- 
iards; and tbey have fbUowed thb civilization wherever they found 
it, regardless whether its seat was near or at a distance from the sea 
coast. They retained and enlarged Hie anaieut eltles, of which they 
eitliBlr mutilated the old significant Indian names, or gave them new 
names, as, for example, of Christian saints. 

(**).p. 41. — " J&usivei leaden^colojvd ffrr^iile rocks." 
In the Orinooo, and more especially at the Cataracts of Maypures 
and Atures, all blocks of granite, and even white piecee of quarts, 
whenever they are touched by tbe water of the river, acquire ft 
grayi^-black costing which scarcely penetrates a hundredth of 
a line below the sdr&ce of the rock. The appeiu-ance produced 
is that of basalt, or fossils colored with graphite. The ctost ^ 
'pean to contain manganese and carbon ; I say appears, for the 
phenomenon has not yet been thoroughly examined. Something 
siiwlai' was remarked hy Rozier on the syenite rooks of iJte Nile, 
near Sjene and Phila; by the unfortunate Captain Tnckey on the 
rocky banks of the Congo; and hy Sir Robert Sohomburgk on Gm 
"Rerbioe- (Seisen in Guiana und am Orinoko, b. 212.) On the 
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Orinoco these Icaden-coloied rocks an consideied to give rat per- 
niciouB exhalations when wet ; and their proximity is believed to 
prodnoe fevers. (B^. bist t. ii. pp. 299-304.) In the Rio Negto, 
and generally in tbe South American rivers which have "black 
waters," " aguaa negtasr" or waters of a coSee-brown or jellow tint, 
no Boch c^cts take place. No black color is imparted to the granite 
rocks by the waters; that is to say, tliey do not act npon the stone 
HO as to form from its eonstitaent partidee a bla<^ or leaden«olared 
crust. 

(*") p. 41, — "The rairb-amioujicing hjvjlingt of On bearded apct." 
The melancholy bowlings of the small apes, Simia semcalus, Simia 
beelzebub, &o., are heard stnme boon before the tain commences : it 
is aa if the tempest were heard raging at a distance. Tbe intemty 
of the noise produced' by such smtdl animab can only be expkuned 
by their number; seven^ or eighty being often lodged in a single 
tree. On the organs of voice of these animals, see my anatomical 
treatise in the first chapter of my Reco^ d'Observations de Zoolo^^e, 
vol. i. p. 18. 

(•) p. 41.-.-"Q/!en covered mth bird*." 
The crocodiles he s6 motjonless that I have seen flamingos (PIhb- 
nicopteros), restaug on their heads ; the body at the same time being 
covered with aquatic birds, like the tmnk of a~tree. 

(")p. 41. — "Down hii swdlinff throoL" 
The saliva with which the boa covers his prey hastens the procesi 
tit deecmposition; the mnscular' ^h thus becomes softened into 
BOoh a g^tlndns state, that he can force fintiro limbe of larger, and 
bodies of smallffl', animals down his throat without division. The 
Creoles call this gigantic serpent, from these eircttmstauceB, " Tragar 
venado," which means "St^ BWt^wer;" they tell tabulons stories 
of snakes being seen with the antlers of a slag (wbi«^ it was impos- 
uble to swallow) sticking m their throats. I have several times 
seen tbe boa swimming in tbe Orinoco, and in tbe smaller forest 
streams, the Tuamini, the Temi, and the Atabapo. It holds. its head 
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atbun a length of 48 feet; but tlie l&rgest skina irhich have as yet 
bttoi brought (o Eon^, aad oareftiU; meaanred, do not exceed 21 to 
23 feet. The South American boa (whioli is a Python) differs from 
Hie East Indian. On the £!thiopiaa bos, see Diodor. Ub. iii. p. 204, 
ed. WeBseling. 

(") p. 41. — " Utiriff emt», gwn», and earth ai/ood." 
It iras a very prevalent report on the coaste of Comana, New Bar- 
celona, and Caraccas, visited "by the Franciecan mon^ of Guiana on 
their return from the missions, that there vere men on the banks of 
the Orinoco who ate earth. When, in returning from the Eio Negro, 
we descended the Orinoco in thirty-six days, we passed tte day of 
the 6th of June, 1800, in the Misnou inhabited by the earth-eaHng 
Otomacs. This little village is called La Concepcion de Utuana, and 
is very picturesquely situated at tlie foot of a granite rock. iTonnd 
ite geographical position to be 7" 8' 3" N. lat,, and 67" 18' W. long, 
from Greenwich. ■ The earth which the Otomacs eat is a soft, unc- 
t«0U8 day; a true potter's clay, of a yellowish-gray color, due to a 
tittle oxide of iron. They seek for it in particular spots on the banks 
of the Orinoco and the Meta, and select it with oare. They distin- 
guish the taste of one kind of earth )tom that of another, and do not 
consider all clays as equally agreeable to eat. They Ifncad the earth 
into balls of about five or six inches diameter, which they bnm or 
roast by a weak fire until the outside assumes a reddish tint.< He 
baUs are re-moistened when about to be eaten. These Indians are 
generally wild, uncultivated beings, and altc^ether averse to any 
kind of tillage. It is a proverb ^ven among the most distant of the 
nations living ou the Orinoco, when speaking of anythingvery un- 
clean, to aay that tt is "so dirty, that die Otomaca eat it" 

Ah long as the waters of the Orinoco and the Meta are low, these 
Jidiiwia live on fish and river tortoisea. They kill the- fish with 
Mrowa when at the sur&ce of the water, a pursuit in which we have 
often admired their great dexterity. During the pmodical swelling 
of the rivera, the taking of fish ceasos, fw it is as difficult to fish in 
deep river water as in the deep sea. It is in tbis interval, which is 
of two or three months' duration, that tie Otomacs swallow great 
quantities of earth. We have found cMiaiderable atores of it in their 
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huts, the clay b&Us being piled together is pTiamidal heape. The 
very inteUigeot mtmk, Fny BamoB Bneno, a natite of Madrid (who 
lived twelve yeara among these Indians), assured ub that one of ^em 
would eat €r(»ii three qoartem of a pound to a pound and a quarter 
in a. day. Aooording to the acootmts whieh die Otomacs themselves 
give, this eartia. forms th«r principal sBbaistence daring the rainy 
season, though they eat at the same time occaHonally, when they 
can obtain it, a liiard, a small fish, or a fern root. They have snob. 
s-predilectitOi for the clay, that even in the diy season, when they 
can obtain i^nty of fish, they eat a little earth after their meals 
every day as a kind <^ dainty. These men have a dark copper-brown 
complexion, and unpleasing Tartar features. They are fiit, but not 
laj^ge-bellied. The Fiuiciscan monk who lived among than as a 
missionary, assured us that he could perceive no alteration in their 
health during the eartb-«ating seaaon. 

The simple focte are therefore as follows : The Indians eat large 
qnantitdefl of earth withoat iiyury to thdr health ; and (Ley them- 
selves regard the earth so'eaten as an alimentary- sabstauce, i. e. tbey 
feel themselvea satisfied -by eating it, and that for a considerable 
time; and they attribute this to the earth. or clay, and not to the 
other scanty articles of subsistence whiiJi they now and then attain 
in addition. If you inquire «f an Otomac about his winter pro- 
vision (in trt^ical South America tbe rainy season is usually called 
winter), be points to the heap of day balls stored in bis hut But 
these simple facts by no means determine the questioue, whether the 
clay he really an alimeutaiy substuioe 7 whether euths be capa- 
ble of aasimilatien ? or whether they merely serve to appease hunger 
by distending the stomach? I cannot pretend to. detnde these 
questions. (&&. hist. t. ii. pp. 61S-€20.) Tt is curious that the 
usually credulous and uncritical Father Oomilla positively denies 
the earth-eating as such. (Historia4d Rio Orinoco, nneva impr. 
1791, t. i. p. 179.) He affirms that the balls of chiy bad maiie- 
meal and crocodile-fat mixed with them. But the missionary, Fray . 
Bamott Bueno, and our fiieud and travelling companion, the lay 
brother Fray Jnan Gonzalez, who was lost at sea off t^e Goest of 
A&ica with part.of our collections, both assured us that the OtcanacB 
never mix crocodile-&t irith the clay; uid of the meal said to 
14 



158 BTSPPMB Ain> DZ8EBTS. 

be mixed With it, ve heard abBolntely nothing dnriiig our stay in 
Umana. The etirth which we brought back wiUi uSj and 'whioli 
YaaqueHn aualjEed, is thoroughly pure and unmized. May Qumilla, 
by a oonfoBion of things wholly distinct, have beeb alluding to the 
inrepaiatioD of bread from ibo long pod of a Mud of luga, which is 
previously buried in the earth in order to hasteh iha cofiunencement 
of the first stage of decay ? That the health of the Otmaoe should 
not suffer from eating so much earth appears to me' particolarly 
remarkable. Haye they bectHue accustomed to it m ihe course of 
several generations ? 

In aU tropical countries, human beings e^ow an extraoidina^ and 
almost irre^tible desire to swallow earth ; and nob alkaline earths, 
whibh they might be supposed to crave to neutralise acid, but unc- 
tuous and strong-smelling clays. It is often necessary to c<uifine 
cfaUdren to prevent them from running out to eatearth immediately 
after a fidl of rain. I have observed with astonishment the Indian 
women in the village of Banto on the Sf agdalena Biver, whilst en- 
gaged is sbap^ig earthen veBBels cai the potter's wheel, put great 
lumps of clay into their mouths. The same thing was remarked at 
an earlier period by G41i. (Saggiodi gloria A mericima, tii.p.Sll.} 
Wolves also eat earth, and especially clay, is winter.' It would be 
important to examine caretnUy the excrementrof animals and men 
that eat earth. With the exertion of tht Otomacs, individuals of 
all other races who indulge for any length of time the strange desire 
of earth-eating have tbeir health injured by it. At the mission (^ 
San Boija, we saw the child of an Indian woman, who, his mother 
said, would hardly eat anything but ear^. He- Iras, however, wasted 
nearly to askeleton. 

Wb; is it that in the temperate and cold zones this morbid craving 
for eating earth is eo much more rare, and is almost entirely confined, 
when it is n»et with, to children and pregnant women j while in the 
tropics it would appear to T>e indigenous is- all quarters of the globe? 
InO-uinea, the negroes eat a yellowish earth, which they call Caouac. 
When brought as slaves to the West Isdies, they try to obtain a a- 
milar earth, and affirm that in their own country the habit never did 
them any harm. In the American Islands they were made ill by it, 
and it was forbidden in consequence ; but a kind of earth (un tuf roig» 
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-jamifttre} was, in 1761, Bold aeoretlj in the market in Hxrtiniqae. 
" Les negres de Gnln^e ' disent qse dons-Ienr pays ile mangent habi- 
tuellement one certaine terre, doiit le gofit leor plait, sans en @tre 
incommod^B. Genz qui eont dans Fabua de manger da Caonac en 
soat d friands quH n'y a pas de ch&timent qui puisee les emp€clier 
de devorer de la terre." (Thibanlt de ChanTalon, Voyage i la Sfar- 
tiniqae, p. 83.) In the laland of Java, between Sarabaya and Sa- 
nurang, LabiUardi^ saw small eqnare reddish-colored cakes exposed 
for sale in the villages. The natives c^ed them tana ampo (tanah, 
in Malay and Javanese, signifies earth). On examination and in- 
quiry, he found that the cakes consisted of reddish clay, and that 
they were eaten. (Voyage & la lUcherehe de la P^nse, t- ii. p. 322.) 
The edible clay of Samarang has recently been sent to Berlin by 
Mohnike, in 1847, in the shape of rolled tube^ like cinnamon, and 
lias been examined by Ehrenberg. It is a fresh-water formation de- 
posited on limestone, and consisting of microscopic Polygastrica, 
GaillOQella, Navioulae, and Phytelitharia. (Bericht iiber die Ver- 
handl. der Akad.-d. Wise. lU Berlin, ans dem J. 1848, b. 222-225.) 
The inhabitants of New OaledonJa, to appease their hanger, eat pieces 
as big as the fist of friable steatite, which Vaoquelin found to con- 
tain in addition no inconsiderable quantity <^ copper. (Voyage k la 
B^^erohe de la P&ouse, t. ii. p. 205.) In Popayan, and several 
parts-of Peru, calcareous euiih is sold in the streets as an eatable for 
the Indians; it is used with Coca (the leaves of the Erythrozylon 
peravianum). Thtis we find the praotioe of eating earth diffused 
iJiroughoqt the torrid zone, among indolent races inhabiting the 
finest and moat fertile parts of l^e globe. But accounts have also 
come from the NorUi, through Beraelius and Betzius, according to 
which, hundreds of cartloads of earth containing Inftisoria ate said 
to be annually consumed by the conntiy |ieopIe, in the most remote 
parts of Sweden, as breadmeal, and even mere Arbm bncy (like the 
smoking of tobacco) than from, necessity I In Finland, this kind of 
earth is oocaffionally mixed with the bread. It consists of empty 
shells of aoimalculse, so small and soft that they da not crunch per- 
ceptibly between the teeth; it fills the stomach, but gives no real 
nourishment. In periods of war, chronicles and documents preserved 
in archives oft^ give intimation of earths containing Infusoria having 
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been eaten ; Bpeaking of them tmder the vague and general name of 
"moantain meaL" It wae thus during the Thirty Years' War in 
Pofflerania (at Camin^; in Hie Laoaitz (at Muskau); and in the ter- 
ritory of Beaaan (at Klieken); and subsequently, in 1719 and 1788, 
at the fortresB of Wittenberg. (See Ehrenbeig tiber das nnsiehtbar 
virkende organische Leben, 1842, s. 41.) 

(") p. 41.—'* F^vretgravenonlheTOck." 
In die interior of 3onth America, between the 2d and 4th degrees 
of North latitude, a foreat^^jovered plain is enclosed hy tovr rivers, the 
Orinooo, the Atabapo, the' Bio Segm, and the Cassiqniare. In this 
district are found rocks of granite and of syenite, covered, ^e those 
of Caicara and Uniana, irith coloesal symbolical figmes of crocodiles 
and tigers, and drawings of household utensils, and of Uie sun luid 
moon. At the pr^ent time this remote comer of the earth is en- 
tirely without hnman inhabitants, tbronghont an extent of more tlian 
8000 square gei^raphioa] ntiles. The tribes nearest to its boundaries 
are wandering naked savages, in the loweststage of human existence, 
and far removed from any thoughts of carving hieroglyphics on rocks. 
One may trace in South America an entire zontf, extending through 
more than eight degrees of longitude, of rocks so ornamented ; Viii, 
from the Bapuniri, Essequibp, and the mountains of Pacaraima, to 
the banks of the Orinoco and of the Ynpura. These carvings may 
belong to very diifferent epochs, for Sir Robert Schombnr^ even 
found on the Bio N|egro representations of a ^lanieh galiot (Reisen 
in Guiana und am Orint^t^ iibersetrt von Otto Schombnigk, 1841, 
B. 500), which most have beenxif a later datcithan the beginning 
of the 16th century J and this in a wilderness vhere the natives were 
probably as rude then as at the present tiine. But it must not be 
forgotten that, as I have elsewhere noticed, nations of very different 
descent, when in a umilar nudvilized stat^, having llie same dispora- 
tion to simplify and generaBie ontjines, and being impelled by in- 
herent mental dispodtions to form rhythmical repetitionB and series, 
may be led to produce similar signs and symbols. (Goinpare R^la- 
tjon hist. t. ii. p. 589, and Martins iiber die Fhysionomie dea Pfl>0> 
EMireiohs in ^arall^ 1824, s. 14.) 
At the Meeting of the Sooiety of Andquaries of London, on the 
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ITUi of Ifovember, 1^36, there vaa read a memoir by Sir fiobert 
Soliombui^k " On die Reljgioas Traditions of &e Mttaasi Indians, 
wko inh&bit the Upp^ Mahu and a part of &e Facafiuma_Moim- 
taiaa;" a nation, consequently, who for a centoiy (siiice the journey 
of the adventuroua Hortemann) have not changed their residence. 
8ir Eobert Schomboigk mja : " The Macuua believe that the sole 
survivor of ogeneraldelnge repeopled, the earth by changing stoDea 
jntp human beinge." This myth (Uie fmit of the lively ima^na- 
Ijon of these nations, and which reminds ns i^ Dencalbu and 
^rrha) shows itself in a somewhat altered form antong the. Tama- 
. naks of the Orinoco. When Bek«d how mutkind sarvivecl the great 
flood, the "age of waters" of .the Mexicans, they reply, without any 
hesitation, that "one man tad one w.oman took refuge on the high 
monntidn of Tamanacn, on the banks of the Aslveru, and that they 
then threw over their heads and behind their backs the fruile of the 
Sfanritia-pahn, from the kernels of which sprang men and women 
who repeopled the earth." Some, miles from Encaramada, there 
rises, in the middle of the savannah, the reck Tepu-Mereme, or the 
jKuUted rook. It ehows eevenil figures of animals and .symbolical 
oatlines which resemble much those observed-by us at aome distance 
above Encuramada, near Cayeara, in 7° 5' to 7° 40' lat. and 66° 
28' to 67° 23' W. long, from Greenwich. Rocks thus marked are 
found between the Gasuquiare and the Atabapo (in 2° 5' to 3° 20.' 
lat.), and what is particularly remarkable 560 geographical miles 
further to the Eaet in the solitudes of the Parime. This lastiaot is 
placed beyond ^ doubt by the journal of Nicholas Hortsmann, of 
which I have, seen a cof^ in ^e handwriting of the celebrated 
IXAnville. That sim|de and Jnodest traveller wrote down eveiy 
day, on the spot, what had appeared to him moat worthy of notice ; 
and ^e deserves perh^ the more credence because, being full of 
dissatisfaction at having, fiuled to discover the objects of his re- 
searches, the Lake of Dorado, with lumps of gold and a diamond 
Biine, he looked with a certain degree of contempt on whatever fell 
in his way. He found on the 16th of April, 1749, ob the banks of 
the Rupunuri, at the spot where the river winding between the Ma- 
carana mountains forms several small cascftdea, aiid before arriving 
at the district immediately round Lake Amucn, « rocks covered with 
14* 
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flgnreB," — or, as be Bays in Portngneae, " de varias letnis." We 
vera shown &t the rock of Calimacari, on the baolcB of the Oassi- 
qiuare, BJgns which wefe called characters, arranged in lines, — but 
they were only ill-diaped figures of heavenly bodies, bosrserpffntB, 
and the ntensila employed in preparmg muuoc-meal. I have never 
found among these painted rocks (piedras pintadas) any symmetii- 
cal umngement or any regnlar even-spaced characters. I am, there- 
fore, disposed to Hunk that the word " letias," in Htvtemann'a jonr- 
nal, mnst not be taken in the striotest sense. ' 

Schdmbitr^ was not so fortunate as to rediscover the rock seen 
by Hortsmann, bnt he has seen and deocribed others on the banks 
of the £sseqoibo, near the easoade of Warr^nte. " This cascade," 
he pays, " is celeloated not only fi>r its height bnt also for the 
qoanldty of fignres out on the rook, which have grcat resemblance 
to.those which I have seen in-the Island of St. John, one of the 
Virgin Islands, and which I consider to be, without donbt, the 
irtvk of the Cadbe, by whom that part of the Antilles was former^ 
inhabited. I made the otmost efibrts to detach portions of the 
rock which contuned the inscription, and which I dedred to take 
with me ; bnt the stone was too hard, and fever had taken away my 
strength. Neither promisaa nor threats oonid prevail on the In- 
dians to give a single blow vdtb a hammer to tliese rocks, — ilte 
venerable monuments of the snperior mental cultivation of th^ 
predeoessore. They regard them as the work of the Groat Spirit ; 
and the different tribes whom we met with, thoagh living at a great 
diatance, were nevertheless aoquiunted with them. Terror was 
painted on the faces of my Indian companions, .who appeftred to 
expect every moment that the fire of heaven would fcdl on my 
head. I saw clearly that my endeavours would he firnitless, and I 
contented myself with bringing away a complete drawing of these 
memorials." The last determination was certainly the best, and 
the editor of the English Journal, to my great aatisfoction, adds a 
note to the effect that it is to be wished that no one ^se may be 
more successful than Mr. Schombnr^, and that no future traveller 
from civiliced coimtries may do' anything towards the destractjim 
of these monuments of the unprotected Indians. 

The symbolical signs seen by Robert Schomburgk in the TaUcy 
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of the Eaaeqoilw, near .the mpida of 'WBrrapata (}tiolutr<i Schom- 
\rar^, BeiseD in Britieoli-Gniana, th. i. b. S20), were remuked by 
Imn to bear a great resembknoe tb gennine Corib ones in oae of 
the amall Virg^ IstattdS' (St. Jcto'e) ; bat notwitiistaBdiiig die 
wide extent of the inYMigniS of the Oaribe, and the ancient power 
of this fine race, I cannot Jjelieve tha* all the rodk engniTing*— 
which', OS I have eaid, form an immenee belt traversing a great put 
of South America tiam mat to east — we to be r^arded as titdr 
Wort. I am inclined radier to view- these remuns aa traces of an 
ancient inriliE&tioQj-^helongiDg, perhaps, to an epoch Vhen the 
tribes whoai we now ^istauguish hy varions appellations were etill 
nnlcnoim. liTeij tiie veneration ereiTwbere testified b; the Indians 
of the present day for these rude aonlptnres of- tbeir predecessors, 
shows .that they have no idea of the execution of similar works. 
Oliere is anotfcer circumstance which shoulii be mentioned : be- 
tween En^aramada and Oaycara, on the banks of the Orinoco, a num- 
ber of these hieroglyphical figures are sculptnied on the &C6 'of 
precipiees at a height which cooM now be reached only by means of 
extraordinarily high scaffolding. If one aaka the natives how these 
figures can have been cut, they answer, laughing, as if it were a 
fiict of which none but a white man could be ignorantj titat ■' in the 
dttys of the great waters their ' &theTs went in canoes at that 
height." Thus a geolo^eal fancy ia made to afford an answer to 
the ^blem javsented by a civilization ^ich has long passed away. 
Let me be permitted to introduce h«« a remark which I borrow 
&om a letter addressed to me by the' dietingiuBhed traveller. Sir 
Robert Schombur^. "The hieroglyphicfd figures are more widely 
extended than you had, perhaps, Bnpi»sed, Durit^ ;ny expedition, 
which had for itfl object the examination of the Corentyn River, I 
not only observed some colossal figures on the^rock of l^eri (4)° 
N. lat. and 57}" W. long.), but-I also discovered similar ones near 
the great cataracts of the Corentyn, in 4° 21' 80" N. Jat. and 57° 
56' 30" W. long. These figures ar^ executed with much greater 
care than any iHiich I discovered in Guiana. Their sine is about 
ten feet, and they appear to represent human figures. The head- 
dress is extremely remarkable; it encompasses the head, spreading 
out considerably in breadth, and is not unlike the halos represented 
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in paintingfl as snrroandmg Uie-beads of Saints and Saoied Persona. 
I have left my drawings of these figures in the eolanj, bot I hops 
some day to be able to lay them aU befbie the jmblic. I saw ruder 
figtules on the Cnyuwini, a river whioh empties itself JQlo the Esse- 
quibo in Itititade 2° 16' N., entering it &<Hn the north-west j and I 
have since seen similar figures on t^ Easequibo itself, in 1° 40' N. 
lat. These figures ' extend, therefoi«, as asc«rtuned by actual ob- 
servation, from 7" 10' to 1° 40' N. lat., and fipm ST^'SO' to 66° 
30' W. long. Thus the zone of pictured rOcks- extends, so tar as it 
has been at present examined, over a space of 192,000, square geo- 
graphical miles, comprising the basins of the Coteatyn, tlie Eesequibo, 
and tiie Orinoco; a circumst^ce from, which we may form some 
inferences respecting the former amount of population in this-part 
of the continent." 

Other remarkable remains of a degree of civilizatiou which no 
longer ezists, are the granite vases with graceful labyrinthine <Hiia- 
ments, and the earthen masks resembling Boman ones, which have 
been disoovered on the Mosquito, coast, among wild Indians. (Ar- 
ehseologia Britan. vol. t. 1779, pp. 318-324; and voL vi. 1782, p. 
107.) I have had them engraved in the "Roturesque Atlas" which 
accompanies the historical portion of my Travels to. the EquinoctJal 
Regions. Antiquaries are astonished at the similarity of tbcse 
ornaments (resembling a well-known Qredau-form) to those of the 
Palace of Mitla, near Oaxaca, in Mexico. In looking at Peruvian 
carvings, I have never remarked any figures of the large-nosed race 
of men, bo frequently represented in the bas-reliefg of Palenque in 
Ctnatimala, and in the Aztec paintings. Elapx>th remembered 
having seen individuals with similar large noses unong the Chalcas, 
a northern Mogul tribe. It is well known that many tribes of the 
North American red or copper-colored Indians have fine aquiline 
noses; and that this is an essential physiognomic disjinetion between 
them and the present inhabitants of Mexico, New Oianada, Quito, 
and Peru. Are the large-eyed, comparatively fiur-complezioned 
people, spoken of by Marchand as having been seen in 54° and 58° 
lat. on the north-west coast of America, descended from an Alano- 
Gothio rac^, the Usiiui of the interior of Asia? 

.oogic 
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("5 p. 41. — ^' Jj)pareaffyweaponiet*,andi/elprqxtred_fijrtn'urder,'' 
The OtomacB t^a poieon the thnmb-nail with Goraie. A mere 
Bciatch of die nail ia deadly if the cniftre mixes vitlk the blood. We 
obtained specimens of the climbing plant, from the jnioe of vhich 
the curare is prepared, at Esmraalda on the TTpper Orinoco, bat on- 
fortonately we did not find it in bloBBOm. Jndf^ng by its phyBiog- 
nomy it appe^ to be related to Stryohnos (1161. bist t ii {^. 
547-656). Since the notice in the wcvk referred to, of the cnme 
or onrari (previomdy m^tiwed by Balei^, both as a plant and as 
a poison), the brothers Bobert and Richard Schombugk have done 
mnch towards making ns aoenrately acquainted with the nature and 
preparation of this sabstance, of which I was the first to bring a coii- 
dderable quantity to Europe. Richard Sohomburgk found the 
plant in blossom in Oniana, <hi the Imnks of ilie Pomeroon and the 
Sorum, in the territory of the Caribs, who are not, however, ao- 
qualnted with the manner of preparing tlie poison. His instniotiTe 
work (Reisen in BiidBch-Gniaiia, tlk. i. s. 441-461), oont^ts the 
dtemical analyas of the juice of the Stryobnoe tozifera, iriiich,. 
notwithstanding its name and Its organic stractare, does not contain, 
according to Boussingault, any trace of Btryohnine. Yirohon and 
Miinter's intereslang physiolo^oal experiments make it ^bable 
that the curare or onrari poison does not kill by mere external ab- 
sorptaou, but only when absorbed by living animal substance of 
which the continuity has been severed (i. e. which has been wounded 
slightly); that it does not belong to the class of tetanic poisons; and 
that its particular e&ct is to take away the power of voluntary mus- 
cular movement^ whilst; the involnntary ^notions of the heart and 
inteslanes stSl continue. Compare, also, the older cjieiuical analyds 
of Boussingault, in the Annales de Chimie et de Physique, t xxzix. 
1828, pp. 24r-S7. 
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, THE CATARACTS OF THE ORINOCO. 

In the preceding seotam, whioh was made tbe subject c^ an aoft- 
demieal lecture, I sought to depict those bonndless pluns which, 
according to the Taring modification of their natnial obaractera 
induced by climatic relations, ^pear to as sometimes as Deserta 
devoid of vegetation, 'ami aomedmea as Steppes, or widely-extended 
grassy pliuns or Prairies. In so doing, I contrasted the Llanos of 
the southern pMt of the New Continent with the dieadfid seas of 
sand which form the Aftican Deserts; and these agiun with the 
St«ppes of Central Ada, tlie habitation of world-assailing pastoral 
nations,- who, at a fonner "petiod, when pressed hitherward from the 
East, spread barbarism, and devastation oTCr the earth. 

If on that occasion (in 1806), I ventured to combine widely dis- 
tribnted portions vS the earth's suriaoe in a dngle picture of natnre, 
uid to entertun a ptihlic assembly with images whose coloring was 
in nnison with the monmful disposition of our minds at that epoch, 
I will now, limiting myself to a narrower circle of phenomena, sketch 
the more cheerfbl picture of river scenery, composed of foaming 
rapds and rich, loxmiant vegetation, I propose to d^sraibe in par- 
ticnlar two scenes of nature in the wilderness of Goiana — the oele- 
biated Cataracts of the Orinoco, Atures and Maypures — which, 
previoos to my visit, few Europeans had ever seen. ~ 

^The impression left on onr minds hj the aspect of natraro is fre- 
quently determined, less even by the peculiar character of the strictly 
t«TTeBtrial portion of the scene, than by the light thrown on mount- 
ain or plain, either by a sky of azure purity, or by one vdled by 
lowering clouds; and in the same manner descriptions of nature act 
upon us more powerfully or more feebly, according as they are mfow 
15 
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or less io banoony with the requirements of onr feelings. For it is 
the inwEird mirror of the sensitive mind which reflects the true and 
living image of the natural world. All that determines the cba- 
racter of a landscape — the ootline ot the mooatains, which, in the 
&r-Tanishing distance, bound the horizon — the dark shade of the 
pine forests — the sylran torrent rushing between overban^ng clifls 
to its fsU — all are in antecedent, mjsteriona commomon with the 
inner feelings and life of man. 

On this communion rests the nobler portion of the enjoyment 
which nature afibrds. Nowhere doeB- she penetrate us more deeply 
with the feeling of her grandeur, nowhere does she speak to us with 
a more powerful Toice, than in the tropical world, under the "Indian 
sky," as, in the early middle ages, the climate of the torrid zone was 
called. K, therefore, I venture agciin to occupy this assembly with 
a description of those regions, I do so in the hope that tfae peculiar 
charm which belongs to them will not he unfelt. The remembrance 
of a distant, richly endowed land — the aspect of a free and vigorous 
vegetation — lefreshea and strengthens the mind ; in the same man- 
ner as ouF spirits, when oppressed with, the actu^ present, love to 
escape awhile, and to delight themselves with the earlier youthful 
age of mankind, and with the manifestations of its simj^e grandeur. 

Favoring winds and currents bew the vgyager westward across 
the peaceful Ocean arm {•) which fills the wide valley between the 
New Continent and Western Africa. Before the American shore 
rises from the liquid plain, he heus the tumult of conteuding, 
mutually opposing, an^ inter- crossing waves. The mariner unao- 
qoainted with the re^on would surmise the vicinity of shoals, or a 
wonderful outbreak of fresh springs in the middle of the ocean, (*) 
like those in the neighborhood of Cuba. On approaching u<earer 
to the granitic coast of. Guiana, he becomes sensible that he has 
entered the wide embouchure of a mighty river, which issues forth 
like a shoreless laie, and covers the ocean around with fresh water. 
The green, and, on the shallows, the milk-white, lint of the fresh 
water contrasts with the indigo-blne color of the sea, and marks 
with sharp outlines the limits of the river waves. 

The name Orinoco, given to the river by its first discoverers, and 
which probably, originated in some confu^on of l^jignage, is on- 
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known ia the interior of the coontiy. Nations in a rnd« state 
de«gnat« by proper geographioa] n&mes only Buch objects as can be 
confounded witb each other. The Orinoco, the Amazons, and the 
Magdalena rivers, are called simply "l^e Kiver," or "The Great 
Biver," or "The Great Water;" whilst thoee who dwell on their 
banks distinguish even die smallest streams by particular names. 

The current produced by the Orinoco, between the munland and 
the IsTand of Trinidad, with its asphaltio late, ia so Edrong, that 
ships witb all sail set, and with a'fkvorable breeze, can with difEcalty 
make way ag^nst it. Thia deserted and dreaded part of the aea ia 
called the Bay of Sadness (Golfo Triste); the entrance forms the 
Dragon's Mouth (Boca del Drago). Hel-e detached cliffs rise like 
towers above tiie foaming Sooda, and seem still to indicate the an- 
cient site of a rocky bulwaik, (■) which, before it was broken by 
the force of the current, united the Island of Trinidad with the 
coast of Paria. ' 

The aspect of this region first convinced the great discoverer of 
the New World of the eiistenoo of an American continent. Fami- 
liar with nature, he inferred that so immense a body of fresh water 
could only be collected in a long course, and "that the land wtiich 
supplied it must be a continent, not an island." As, according to 
Arruin, the companions of Alexander, after crossing the snow-covered 
Paropanisus, (*) on reaching the Indus, imagined, from the presence 
of crocodiles, that they recognized in that river a branch of the 
Nile; so Colnipbus, unaware of the sttoilarity of physiognomy 
which characterizes the various productions of the climate of Palms, 
readily supposed this new continent to be the eastern coast of the 
&r-projecting Continent of Asia. The mild coolness of the evening 
wr, the ethereal purity of the starry firmament, the balsamic fra- 
grance of the flowere wafted to him by the land breeze — all led him 
(as Herrara tells us in the Decades), (') to deem that be had ap- 
proached the Garden of' Eden, the sacred dwelling-place of the first 
parents of the human race. The Orinoco appeared to turn to be 
one of the four rivers descending from Paradise, to divide and water 
the earth newly decked with vegetation. This poetic passage, from 
the journal of Columbus's voyage, or rather from a letter written 
from Hayti, in October, 1468, to Ferdinand and Isabella, baa a 
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peculiar psychological intcreet. It teachei ns anew th&t tbe creatiTe 
imaginatdon of tlte poet eziatB in the Disooverer as in every form of 
homsB greatDess. 

In oonBidering the qnaotity of water which the Orinoco bears -to 
the Atlaatio, the qtieation arises — ^Which of the great South Ame- 
rican Rivers — the Orinoco, the Amaions, or &q lUver Plate — is 
tbe largest? - The question, bowCTer, thna put is not a determinate 
one, tbe idea of size, in this ease, not being altogether definite. 
The River Plate has tbe widest emboncbore, being 92 geographical 
miles across; bnt, like tbe Britjsh nvers, its length is comparatively 
smolL Even at Buenos Ayres ite depth is already so inconsiderable 
as to impede navigation. The Amazons is the longest of all rivers : 
its course, from its raigin in the Jjtke of I^uricocha to its month, 
is 2880 geographical miles. Bnt its breadth, in the province oS 
Jaen de Btacamoros, near ^le Catuaot of Rentama, as measured 
by me at tbe foot of the picturesque monntain of PataChnma, hardly 
eqnals tiiat of the Rhine at Msyence. 

Tbe Orinoco is narrower at its month thafi either the River Plate 
or the Amazons ; and its length, according to poations astronomically 
determined by me, only amounts to 1120 ge(^;rt^hical miles. Bnt, 
on tbe other, hand, (at in the interior of Guiana, 660 mllea from its 
mouti, I still found its breadth, when full, 16,200 Parisian (17,265 
Eng.) feet. The periodical swelling of tbe river annually raises its 
level, at this part of its course, &om 30 to 36 feet above its lowest 
level. Sufficient materials for an accurate comparison of the enor- 
mous rivers which intersect tbe Continent of South America are still 
wanting. For such a comparison it would be needful to know in 
each case the profile of the river-bed, and the velocity of tbe water, 
which difiers very greatiy in different parte of tbe same stream. 

If, in the Delta enclosed by its variously divided and still unex- 
plored arms — in the regularity of its periodical rise and fiill — and 
in the number and size of its crocodiles — rthe Orinoco shows points 
of reaemblanoe to Ae Nile, there is this fnrAer analogy between 
tlie two rivers, that after long rushing rapidly through many wind- 
ings between wood-fringed shores formed by granitic and syenitio 
rooks and mountains, dnring the remainder of their course thej 
slowly roll their waters to tho sea, between tteeless baqksk over an 
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almost hoiiEontal bed. An arm of the Nile (the Green Nile, Bkbr- 
el-Azrek) flovB from the celebrated mooutiuti-lake netkt Clondar, in 
the Abyssinian Oojam Alps, to Syene and Elepbantis, through the 
monntainB of Bhangalla and Sennaar. In a similar manner, the 
Orinboo rises on the sontbern declivity of the mountain chain which, 
is the 4th and &th psrollel of- north latitude, extends westward 
frpnt French Guiana toraids the Andes of New Granada. The 
Bottroes of the Orinoco (*) have never been visited by any European, 
or even by any natives who have been in commnnication with 
Buropeans. 

In ascending the Upper Orinoco in the summer of 1800, we 
passed the Mission of Esmeralda, and reached the mouths of the 
Sodoraoni and the Guapo. Here rises high above the olonds the 
massive summit of the Yeonnamari or Duida, a grand and pio- 
tniesqne mountMD wbieh presents to the spectator one of the finest 
scenes of nature which the tropictd world has to offer. Its altitude, 
accordingto my trigonometrical measurement, is 8278 (8823 Eng.) 
feet above the level of the sea. The southem slope of the mount- 
ain presents a treeless, grassy surface, aud the humid evening air is 
filled far and wide with the fragrance of the ripe ananas. The stalks 
ot the pineapples, swelling with rich juice, rise between the lowly 
herbs of the meadow, and the golden fruit is seen abining at a dis- 
tance &om under its leafy crown of bluish^reen. Where mountain 
- spring or rivulets break forth from the turfy covering, the scene is 
farther adorned by groups of tall tan-palms, whose folisge never 
feels the influence of a cool breeze. 

On the east of the Dnida mountain a dense thicket of wild Cacao 
groves begios, and amidst these are found trees of die celebrated 
Bertholletia ezcelsa, the most vigorous of the productions of tJie 
tropical world. (') Here the Indians collect the materials for their 
blow-pipes, colossal grass-stalks having joinbi- above 18 feet long 
from knot to knot. (*) Some Franciscan monks have penetrated 
as far as the month of the Chiguire, where the river is already so 
narrow that- the natives have thrown across it, near the waterfall of 
the Onaharibes, a suspension bridge formed of the twining stems of 
elimbing plants. The Gnaicas, a race of comparatively light com- 
15* 

dmhio:^, Google 



174 OATAEACTB OF THE QKINOOO. 

plezion, but of small BtAtnre, armed -with pouoned utowb, toUai 
any fitrUier idvutce tavafds tho eaat. 

All, therefore, that has be«n pat fbnrard teBpecdng the lake 
origin of the Onuoco is fabulous. (•) We seek in vain in nature few 
t^e Lagonaef El Dorado, which is still marked in Arrowsmitb'i 
maps as an inland sea SO geographical miles in length. Ha? the 
litdc reedy lake of Amocn, from which the Firaia (a branch of thfl 
A[aha)~flowB, ^ven rise to this &ble? Bnt tlie swamp in which 
the I^e of Amucn is utna^ is four degrees of longitude to the 
east of the district in wWch the sources of the Orinoco must be 
■cmght 

It was Ml ancient cngtom of dogmatizing geographers to make tJl 
the larger rivers of the world (alginate in considerable lakes. To 
the lake formiiig the supposed ori^:of the Orinoco was transferred 
the 8it« of the Island of Pomaceoa, a rook of -micaceous slate, the 
glitter of whichr in the 16th centurj, played, in the fable ot El 
Dorado, a memorable, and to deceived hnmanity often a fatal part. 
It is the belief of the natives, that the Magellanic clonds of the 
Southern Hemisphere, and even the fine nebulie in the ooastellation 
of the ship Argo, are a reflection of the metallie hriUiancy of the 
silver mountains of tho Parime. 

The Orinoco is one of those rivers which, after many windings, 
seem to return back towards the region in which they took. their 
rise. After following a westeriy and then.a northerly oonrse, it 
runs agdn to- the east, so that its mouth is almost in the same 
meridian as its source. From the ChignJre and the Gtehette as &t 
as the Gnaviare, the Orinoco flows to the west, as if it would carry 
its waters to the Pacific. It is in this part of its course that it 
sends out towards the south a remarkable arm, the Casaiquiaie, bat 
little known in Europe, which unites with the BJo Negro (called 
by the natives tho Goainia), and offers perhaps the only eiumple of 
a bifurcation forming in the very interior of a continent a natural 
connection between two great rivers aod their basins. 

The nature of the ground, and fhff junction of the Guaviare and 
Atabapo with the Orinooo, cause the latter to turn suddenly towards 
the north. In the absence of correct geographical, knowledge, the 
Guaviare flowing in from the west was long regarded as the true 
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ori^ ot the Oimooo. The doobts nuaed by an eminent geognplier, 
M. Bnaohe, since 1797, as to the probabilitf of a oonneotjon with 
the Amazons, have, I hope, been entirely refate4 by my ei|iedition. 
In an nnintemipted navigation of 920 geognphioal miles, I passed 
throogh the singnlar network (^ riven, from the Rio Negro, by the 
CasSiqniare, into the Orinoco ; tinveiBing in ttna manner the interior 
ot the Continent, from the Bnudlian boundary to the coast of Ca- 
in the vppffr poriion of tiie badn of the Orinoco and its tribotariea, 
betweoi the 8d and 4th degrees of north latitude, nature haasevenl 
times repeated the enigmatical phenomenon of the so-called " hUtok 
waters." The Atabapo, whose banks are adconed with Cardisiaa 
and arborescent Uolsstomas, and the Tetpi, Tuamini,. and Gruinia, 
am aill livera of a oofiee-brown eolor. In the shade of the palm 
groves this color seems almost to pass into ink-black. When placed 
in transparent vessels, the water appears of a. golden yellow. The 
image of the Southern ConetcllatioQS is reflected with wonderftal 
eleamase in these black stresma. Where the waters flow gently, 
they afibrd to the observer, when taking astronomical observations 
with reflecting instniments, a most excellent artificial borinm. A 
cooler atmosphere, less torment firom stin^ng uosqnitoes, greater 
salnbrity, and the absence of crocodiles (fish, however, are also want- 
ing), mark the re^on of these black rivers. They probably owe 
their peculiar color to a solntion of carbnretted hydrogen, to the 
Iqxnriance of the tropical vegetation, and to the quantity of plants 
and herb« on the ^und over which they flow. On the western de- 
clivity of the Oiimboraso, towards tiie coast of the Padfio, I re- 
marked that the flooded waters of the Bin de Qnayaqnil graduaUy 
assumed a golden yellow or almost coflee-biown color, when covering 
Ifae meadows for some weeks. 

In tiie vicinity of the months of the Gnaviare and Atabapo ^ws 
the Firiguao ('°), one of the noblest of palm trees, whose smooth 
and poU»hed tmnk, between 60 and 70 feet high, is adorned with a 
delicate flag-Uke foliage onrled at the mu^na. I know no palm 
which bears such large and hointifully colmred fraits. They resemble 
peaches, and are tinged with yellow mingled with a roseate crimson. 
Seveatj or eighty of them form enormous pendulous bunches, of 
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which each tree aniraally ripens three. This fine tree might be 
called the peach palm. The fleshy fruits iire from th& loxariance 
of TegotatJon most <^teii devoid of seeds, and offer to the uativeB & 
nntritioua, farinaceous food which, like plantains and potatoes, can 
he prepared in a variety of ways. , 

Hitherto, or aa far as the mouth of tie Grnaviare, the Orinoco 
flows along the southern declivity of the Sierra de Farime ; and fronL 
its southern bank the vast forest-covered plain of the Amazons River 
Htretohea far beyond the Equator, .even to, the 15th degree of south 
latitode. When the Ot^noco- turns suddenly to the north, near San 
Fernando de Atabapo, it breaks through a part of the mountain 
chain, along the base of which it had previously flowed; and this is 
the site of the great waterfalls of Atures and Mayputes. The river 
bed is here everywhere hemmed in by colossal masses of rook, and 
divided, aS^ it were, into separate reservoirs by natural dikesi 

In front of the entrance of the Meta, there stands, in the middle 
of a mighty whiripool, an isolated cliff, to which the natives have 
given.the very appropriate name of die " Book of Fadenoe ;" because, 
when the waters are low, it sometinies costfi those who are ascending 
the river two days la pass it. Here the Orinoco, eating deep into 
the land, forms- picturesque rocky bays. Opposite to the . Indiaji 
misuon of Carichana the traveller is aurprised hj the singular pros- 
pect ii4iich presents itaelf to his view. His eye is involuntarily 
riveted on an abrupt granitic rook, el Mogote de Cocuyai, a oube 
with vertjoally pred[ntouB sides, above 200 feet high-and bearing on 
its upper surface a forest of trees of rich and varied foliage. It«- 
sembling a Cyclopean monument in its simple grandeur, this mass 
of rock rises high above the tops of the durroundiug palms, its 
sharp outlines .appearing in strong relief against the deep azure of 
the sky, and its summit uplifting high in air a forest above the 
. forest. 

In descending die Orinoco from this point, still within the range 
of the Carichana mission, we arrive at the part of tie river nhera 
the stream has forced for itself a way through the narrow pass of 
Baraguan. Here we recognize everywhere tracM of chaotic devasta- 
tion. To the north (towards Uruana and. Eucaramada), niasses of 
granite of extraordinarily notched and setratod outline and grotesque 
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oapeot Bhine vith duzling whiteneiii high abote the thickets 6om 
unidst which they ripe. 

It is in this region, after receiriDg the Apore, that the Orinooo 
leaves tiie grahitio chain of moantains, and flows eastward to the 
Atlaado, dividing thd impenebable forests of Ouiana from the 
grass; plains on which th? Tsnlt of heftven seems ererywhete to 
rest as on thb homoa of the ooem. Tboa, the ekrated ohister of 
the Fuime monntalns, ^bioh oocnpies the entjre spaoe between the 
souioes of Ae Jao and tbe Caora, is sniroonded on three sidee, to 
the Boath, to Uie weet, and to the north, ly the Orinoco. Below 
Oariohana the coarse of £be river is nnintermpted by voc^ ot rapids 
to its month, ezcepliug at the whirlpool of the Boca del Infiemo 
(HeU's mouth) near Mnitaco, where, however, the rooks which oeca- 
noD the rapid do not extend across the ratjre bed of the river as at 
Atares and Maypnrea. In these lower parte ot the river, in the 
viciiul; of the sea, the only dai^ger feared by the boatmen is that 
of enconntering tbe great natural rafts, oonsisdng oi treea torn from 
&e banks by the swelling of the river, againat which cagoes are 
often WTodked daring the night. These rafts, covtrred like meadows 
with flowering water plante, remind the spectator of the floating 
gardens of the Mexican kkes. 

After this rapid review of the -course 'of the Orinoco, and of its 
general relations to the snrronnding ooantry, I paaa to the descrip- 
tion of the Falls of Maypures and Atnres. . 

Between the sources of the rivers Sipapo and Yentnari a granite 
ridge projects from the elevated mpnnlsan group of Cunavami, uid 
advances far to the- west towards the mountainB of Uniama. Four 
streams, which may be said to mark the limits of the Cataracts of 
Maypnres, descend &om this ridge; two, the Sipapo and the Sana- 
riapo, on the eastern side of tbe Orinooo; and two, the Gameji uid 
the Toparo, on its western side. Near the misdonary village of May- 
pares the moantains retire and form a wide bay open tO the soath-west. 

The -foaming stream flows at the present time at the foot of tbe 
eastern moantun declivity, uid &r to the west we recognize the 
ancient bank now forsaken by the water. A grass-covered plain, 
only about thirty feet above the present highest level of the river, 
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extends beliween the two ohuns of hills. The Jesuits have btnlt 
iipon.it ft small church ftvnied of the trunks of palm trees. 

The geological aspect of the district, the shapes of the rocks of 
Keri and Oco, which have so mnch the character of islandB,- the 
wftter-wom hollows, in the' first named of these rocks, situated at 
exactly the same height aa the cavities in the opposite island of 
Uivitari, all testify that the OriAoco once filled ihe whole of this 
now dry gulf or bay. Probably the waters ftnined a wide lake as 
long as the northern dike* was able lo withstand their presaore. 
When it gate way, the prarie now inhabited by the Guueke In- 
£ans must have been the first part which appeared above the 
waters; whi(^ may ■subsequently, perhaps, have long continned to 
surround the rocks of Keri and Oco, which, rising like moonttun 
fortresses from the ancient bed of the river, present a picturesque 
aspect. As the waters gradually diminished, they withdrew alto- 
gether t« the foot of the eastern hills, where:, the river now flows. 

This conjecture is- confirmed by several circumstances. The 
Orinoco, like the Nile near Pbilte and Syene^ has the property of 
imparting a black color to the reddish-white masses of granite which 
it tias bathed for . thousands of years. As &r as the waters reach, 
one may remark on the rocky shore the leaden-oolored coating 
described at page 155 : lis presence, and the hollows before men- 
tjraied, mark the ancient height of the waters of the Orinoco. 

In the rock of Keri, in the islands of the Cataracts, in the gneiss 
hills of Camadaminari above the Island of Tomo, and lastly at the 
mouth of the Jao, we trace these blaek-colored httllows at elevations 
of 150 to 180 (160 to 492 English) feet above the present height 
of the. river- Their existence trachea us a fact of which we may 
alio observe indications in the river beds of Europe : viz., that the 
streams whose magnitude now excites our astonishment are only 
the feeble temains of the immense masses of water belon^ng to an 
earlier age of the world. 

These simple remarks and inferences have not escaped even the 
rode natives of Guiana. The Indians everywhere called our atten- 
tion to the traces of the former height of the waters. There is, in a 
grassy plain near Uruana, an isolated granite rock, on which, accord- 
ing to the report of trustworthy witnesses, there are at a height of 
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more thait nghty feet drawings of &10 eun and moon, and of man; 
animals, particular); crocodiles and boas, engraven or arranged 
almost-in-rowH Mr-)iae».' Wil&ent -utifieial aid, it wo&M new be 
imposuble to ascend this perpendicular precipice, whidi deserves to 
be oarefoUy examined by future traTellera. Tbe hicrogljphical 
rook engravings on the mooatains of Umana and Enoaramada are 
eqaally remarkable in respect to aituation. 

If one aaks the n^tdves hon Uiese fignrea can have been cat In 
the rocks, they answer that it was done when the waters were so 
high that their fathers' boate were only a little lower IJian die 
dmmngs. Those rude' memorials of human art woald in such case 
have belonged to the same age as » state of the waters implying a 
distribution of land and water very different from that, wbicb now 
- prevails, and belonging, to an earlier conditioii of tbe earth's surface; 
which must not, however, be- confounded with that in which the 
etu'tier vegetation which adorned Our planet, the gigantic boiSes of 
extinct .land animals, and the ooeiuuc oreatutea <^ a more chaptio 
Btat^, became entombed in &e indurating crust of globe. 

-At the northernmost extremity of the Cataracts, attention is ex< 
ated by what are called Hie natural drawing or pictures of the sun 
and moon. The roek Keri, to which I have several times referred, 
has received He name fioiu a white spot which is couspicueus from 
a great distance, and in which- the Indians have thought tbey recog;- 
nized a remarkable similarity to the disk of the foil moon. I was not 
myself able .to climb the steep precipice,:but the ^bite mark in 
cpiestion ia probably a large knot of quarts formed by a cluster of 
veins in the graj'ish-blsck ^witte. 

Opposite to the Keri rock, on the twin monntun of the Island of 
Uivitari, which lias a basaltic appearance, the Indians show with 
mystOTious admiration a similar disk, which they venerate as the 
image of die sun, Camosi- Perhaps the geograpl^ical position of 
tke two rocks may have oontrihuted to these denominations,, as the 
Keri (or Moon Rock) is turned to the west, and the Camosi to the 
eaat. Some etymologista have thought they recognized in the 
American word Camosi a similarity to Camosh, the name of the 
Bun in one, of the Phoenician dialecfa, and to Ajx^lo GhomeaSjOt 
Beelphe£ot and Anunon. . .-- . . .- 



180 euiTAaA.(Trs ov thb obinooo. 

Unlike &B grander &Us of Niagna (wHch am 140 French or 
150ED^ish feet high) the " Gataraeta of Maypnred" are not formed 
by the single preoipitoiu descent fA s raat mass of mters, nor ue 
they "narrows" or paaaea throng irhioh tlie river malies «idi 
amelerated velocity, as in the Fongo of Manaeriche in tiie Bdver of- 
the Amazons. The Cataracts of Mayporea oonnHt of a cotintless 
number of litde oaaoades ancceeding txtA other like etepe. Hm 
"Bandal" (the'nkme giren by the ^paidards to this species of 
cataraot) is formed by nutneroas islands and. fooks which so restrict 
the bed of the river, that put of a breadth of 8000 (8526 E.) feet 
there often only remains an open ofaumel of twenty feet in widtJi. 
The eastern side is now much more inaocessible and-dangen>na than 
tiie western. 

At the confluence rf the Camgi with the Orinoco, goods are un- 
laden, in order that the empty canoe, or, as-it is here' called, the 
Piragua, may be oonTeyed by Indians well aoquunted with the 
Baudal to the month of the Toparo, where the danger is conddered 
' to be past. Where the separate rocks or' steps (each of which is 
designated by a particular name) are not mnoh above two or three 
feet high, the natives, if descending the stream, venture, remuning 
themselves in the canoe, to let it go down the falls ; if they are as- 
cending the stream, they leave tlie boat, swim forward, and when, 
after many nnsaccessful attempts, they have sacceeded in casting a 
rope round the points of rook which rise .above the broken water, 
they draw np their vessel, which is often either overset or entirely 
filled with water in the coarse of thctse laborious proceedings. 

Sometimes, and it is the only case-which^^ves the natives tmy 
nneasinesB, the canoe is dashed in pieces against tlie.rooks; the men 
have then to disengage themselves wit^ bleeding bodies fnm the 
wreck andfrom the whirling force of the torrent, and to gtun the 
shore l^ swimming. Where the rocky ^pB are veiy high and ex- 
tend across the entire bed of the river, the light boat is brought to 
land and drawn along the bank by means of branches of trees placed 
nnder it as rolleps. 

The most celebrated and difficult steps, those of Purimarimi and 
Sfa&imi,'are betwem nine and ten feet high. 1 found with astonish- 
meht, by bananetrio^meaeuremente (geodesioal leveling being out of 
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Ae qnestdoB ftom tbe inaccessibility of the locality, ita Mglily iiua- 
hibrious atmosphere, and the Bwarma of moBquitoea nhich Gil the 
air), ^at the whole &11 of tbe Baudal, frdm the month «f the Cameji 
to that of the T<^«ro, hudly unooBts tp 28 or 30 feet (30 or 32 
English). I Bay, " I fonnd with astonishment;" for this shows that 
ibe dreadful noise and wild dashing'&nd foaming of the river are the 
leaolts of the narrowing of its bed by countless rooks and islandB, 
aod of th« ooonter currents produced by the form and dtuation of 
the masses of rock.- ' The best oonlai' demonstration of tiie smalt 
height of the whole &11 is obtuned by deseending from the village 
of Maypores to the bed of tJie river by the rock of Manimi. 

From this point a wonderfnl prospect is enjoyed: A foaming snr- 
&ce of four miles in length presents itself at once to the eye : iron- 
Uack masses of rock resembling mins and battlemcnted towers rue 
frowning from the waters. Rocks and isbnds twe adorned with the 
Inxuiiaut vegetation of the tropical forest ; a perpetual mist hovers 
over the waters, and the summits of the lofty palms pierce through 
the cloud of spray and vapour. When the rays of the glowing even- 
ing sun are refracted, in these humid exhalations, a magio optical 
effect begins. Colored bows shine, vanish, and reappear; and tbe 
ethereal image is swayed to and fro by the breath of the sportive 
loeeze. During the long rainy season, the streaming waters bring 
down islands of vegetable mould, and thus the naked rocks are 
studded with bright flower-beds adorned with Melastomas and Dro- 
seras, and with small sUver-leaved mimosas and ferns. Th^ie spots 
recall to the recollection of tbe European those Mocks of granite 
decked with flowers which rise solitary amidst the glaciers of Savoy, 
and are called by the dwellers in the Alps "JardinB," or"Courtil8." 

In tbe blue distance the eye rests on tbe mountain chain of Cnna- 
vami, a long extended ndge which terminates abruptly in a trun- 
cated cone. We saw the latter (Calitamini is, its Indian name) 
glowing at sunset as if in roseate flames. This appearance retoms 
daily; no one has. ever been near the monntkin to detect tbe precise 
cause of this brightness, which may perhaps proceed- from a reflect- 
ing sur&oe produced by the decomposition of talc or-mioa slate. 

During the five days wlueh we paased in the neighborhood oi the 
16 . ■.■■-■■ r-- , 
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Gataiads, it ires striking to heu the Annder of Ibe rBshing t«^■ 
renta soiuid three times louder bj night thaa bj day. In all Soto- 
pean waterlalls tiie same pheiuHnenon is remariied. What can bo 
ha oauae in a wilderneaa where' Uiere is nothing to iutennift the re- 
pose of naturef - Ferttaps the onrrebts of heated aseending aii hj 
causing irregular deunty in the ^astie inediiim impede the prop^ 
gation of sound daring die day, by the digtnibance they may ooca- 
sioD in die waves of sonnd; whereas dBiing die noetaraal ooding 
of the earth's anr&oe the apward eiiii«nte cease. 

The ludiaiiB called oor attenticai to andent tnwke of wheels. 
They speak widi admiration of the homed animals (oxen), which in 
the dmes x>f the Jesuit miafdons need to draw the canoes on wheeled 
sapports, along the left bank of the Orinoco, &caa the mouth td the 
Camgi to that of the Toparo. He lading was not ihen removed 
from the boats, nor weie the latter worn and injured as they now an 
by being oonstaady stranded upon the rocks and dragged over their 
rough sn^nce. 

The topographical plan of the distriot sketched by me shows, the 
boihtjes which die nature of the ground ofiers tat the opening of a 
eanal &om the Cameji to the Toparo, which wonld form a n4,rigaUe 
side-arm tolhe river, the dangerous portion of which would be tJinB 
avoided. I proposed ite execution to die GoveniOT-Qenenl of Ten»- 

The Randal of Attuvs oloeely resembles that of Maypores; like 
it, it is a cluster of islands between which the rivn torees its way 
ftff ten or twelve thousand yards; a forest of palms rising from the 
midst of the foaming waters. The most oelelnated Steppes of this 
BMidal are situated between the Islands of Avaggri and Javariveni, 
between Suripamana and Uirapuri. 

When M. Bonpland and I retunied from the- banks of the Bio 
Negro, we ventured to pass the latter or lower half of the Bandal 
of Atores with the loaded canoe, often leaving it ft* the rocky dikes 
which connect ose island with another. Sometimes the waten rush 
over these dikes, and scmetimes they fall with a hollow thundering 
sound into eavitisa^ and flowing for a time through subterranean 
channels, leave la^ pieoes of the bed of the riVer dry. Hei« the 
golden PifTA mpooU makea its t^est; it is one of the most bttatifol 
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«f tmjHeal biidei, with a doable monblfl crest of fea^ra, uid li H 

pQgn&oioiu M the Eftst Indian domestic cock. 

{ Jm &» fttudaL of Gamicari^ the- rock; dike or veir omuBte of 

piled-ap gnBite^eies. We crept into tbe, interior of & grotto tbe 

dunp valla, of wbicb were eorraed with oonfeirse uid shining Byssne, 

and wh^« tke rirer rushed high above our heada with deafening 

DoiBe. 

We had aooidentaHy m.we time than We desired for ths enjoyment 
cf this grand soeoe of natore. The Indiuis had left na in the mid- 
die of the cataract, pw^sing to take the 'Canoe ronnd a long narrow 
isbad below which we were to re-«mbark. We waited an hour and 
B half nndcr a heavy tempestnona rain ; night was o(Hning on, and 
we songht in vain fbr ^Iter between dte maaaes of granite. The 
little monkeys, wbii^ we had' carried with ns for months in wickM 
cages, by their monrufol oriee attracted crocodiles whose ate and 
leaden-gray color showed their great age. I shonld not here notioe 
an occnrcenoe so nsnal iii the Orinoco, if the Indiana had not assored 
V* that no crocodiles wwe ever seen in the GatAracta; and in de- 
pendence 4M1 this assnranoe we had even ventured repeatedly to 
bathe in this part' of the river. Meanwhile our anxiety leet Hi 
might be forced to pass the long tropical night in the middle of Hfi ' 
Bandal, wet through and deaf^ed by the thundering noise of the 
Mling waters, increased every moment; ontil at last the Indians 
reappeared with our canOe. From the low state of -the waters they 
had found the- steps by which they had intended to let themselvas 
down inaccessible, and had been forced to seek among the labyrinth 
of channels for a more piaoticabk passes. 

Near the southern entrance of the Randal of Atnres, im the right 
bank <rf the river, is the dave of Ataruipe, which is widely celebrated 
among the Indians. The grand uid inelancholy character of the 
scenery around fits it for the burying-place of a deceased nation. 
We climbed with difficulty, and ndt without danger of falling to a 
great depth below, a steep and perfectly bare granite precipice. It 
would be hardly possible to keep one*^ footing on the smooth surface, 
if it were not for large ciystala of feldspar, which, reBisling "weath- 
ering," project as much as an inch from the face of the rock. 

On reaching the stunmit, the traveller beholds a wide^ diversified, 
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^d atriking prospect. From the fMining rirer-bed rise vood- 
crowned hills, while beymd the western shore of the Orinoco the 
eye rests on the bouDdlesa grassy |dain of the Me,ta,-imiDtei7Dpted 
save where at one part of the horizon the mountain of Uniama rises 
like a threatening cloud. Such ia the distance ; the nearer prospect 
is desoUte, and closely henuned in by hi^ and barren rocks. All 
is motionless^ save where the vnltnre <x the hoarse goatsucker hora 
solitary in mid-air, or, as they wing thev flight through the deep- 
Bouk ravine, their silent shadows are seen gliding along the face of 
the bare rocky precipice until they vanish from the eye. 

This precipitous valley is bo<mded by mountains on whose 
rounded summits are enormous detached grMiite spheres of more 
than 1 to 50 feet diameter : they appear to touch the base on 
which they rest only in a ^gle poin^ as if the slightest movement^ 
such as that of a Itdut earthquake shock, must cause them to roll 

The farther part of the v^ey is densely wooded, and it is in (Ms 
shady portion that die cave of Ataruipe is situated. It is not pro- 
perly speaking a cave, but rather a vaulted roof formed by a &r 
over-han^g cliff, the -cavity havir^a^fitendy been formed by the 
waters when at their ancient level; T&js place is the vault or 
cemetery of an. extinct nation ("). .We conn4«d about 600 well- 
preserved skeletons placed in as many baskets woven from the stalks 
of palm leaves. These baskets, which the Indians call "mapires," 
are shaped like sqnare sacks, differing in size according to the age of 
the deoeased^ Eveit new-born children had each its own mapire. 
The skeletons are eo perfect that not a bone or a jcaut is wanting. 

The bwes had heat preyed in three different ways; some 
bleached, some colored red' with onoto, the pigment of the Bixa 
Prellana; and Bome like mummies closely jinveloped in sweet- 
smelling resin and plantain leaves. 

The Indians assured us that the custcm had been to bury the 
fresh corpses for some mmths in damp earth, which gradually con- 
sumed the flesh ; they were then dug up, and any remaining flesh 
scraped away, with sharp stones. This the Indians said, was still the 
practice of several tribes in Ouiana. Besides the mapires or baskets 
we found urns of half bnilit clay which appeal to contain the 
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boaes oS ea^je &milie8. The lai^er of tbeee urm were abont time 
feet tiigfa. and nearly rx fe«t long, of a ^easmg oval fcmn and 
, ginenish oolor, having handler shaped like snakeB and cmoodJlea, 
and meiEiideriug or labjrinthino ornaments round the npper margin. 
These oniamentB are qnite eimilar to those which oorer the walls of 
the Uexioan Pdace at Mitla. The; aro fonnd in all oonntriea and 
olimateH, and in the most dil^nt stages of human enltivation — 
among the Greeks »Dd Itomans, aa well as on the shields of tiie 
natiTee of Tahiti and other ialande of the South Sea — ^wherever, the 
«y« is gratified b; Ae rhytiimical - recurrence <^ regdu- formB. 
^eM similarities, w I bare ^sewbere mnt^ed more in detail, are 
rather to be ascribed to psycb<4ogical causes, or to sffljli as belong 
inherently to our mental cbnstitntion, than to be 'viewed as evid^iosB 
of kindred descent or andent istenxmrse betweai ditfereot natjons. 

Our interpreteiB cotdd ^ve us no oertain information as to tiie 
age of these reasels; that of the skeletons appeared for the moat 
part not to exceed a century. It is reported among the Ouareoa In- 
dians, that the brave Atures, being pressed upon by caimibal Gaiibs, 
withdrew to the rocks of the Cataracts; a melancholy refage and 
dwellisg-place, in which the distressed tribe finally perished, and 
with them their language. In the most inaccessible parts of tbe 
Baudal, there are cavities and recesses which have served like the 
cave of Ataruipe as burying-places. It. is even probable that the 
last family of the Atores may not have been long deceased, for (a 
mgolar feet) there is stiU in Maypures an dd parrot, of whom the , 
natives affirm that he is not understood because he speaks the Ature 
luignage. 

We left the cave at nightiall, after having collected, to the great 
displeasure of our Indian guides, several skulls and the entire 
skeletoh of a man. One of these sknlls has been figured by Slu- 
m^nbaoh in his excellent craniological work, but the akeletoo 
(together with a large part of our natural, history coUections, espe- 
cially tbe entomological) was lost in a shipwreck on -the coast of 
Africa, in which our friend and former travelling companion, the 
young Franciscan monk Juan Gonzalez, perished. 

As if with a presentiment of this painfiil loss, we turned our steps 
in a thonghtfiil and jnelancholy mood from this buryiug-place -of a 
16* _ 
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nee decaued. It was one of those clear and cool nights bo freqnent 
in the tropicB. The moon, encircled with colored ringa^^tood high 
in the zenith, illuminating the margin of the mist, which lay with 
well-defined, cloud-like outlines on the snrfaoe of the foaming river. 
Countless inaecle poured theii red phoephoric light on the herb- 
covered ground, which glowed with living Are, as if t£e starry canopy 
of heaven had eaoik. down apon the turf. Climbing Bignoniae, fra- 
grant YanillaSj and yellow-flowering Bauistoiias, adorned the eutrai^oe 
of the cave; and the summils of the palms rustled above the graveg. 
Thus perish the generatiouB of men I Thus do the name and the 
traces of nationa fade and disappear! Tetwhea each blossom of 
man's intellect witheie — when in the storms of time the memorials 
of his art moulder and decay — an ever new life aprings forth &om 
the bosom of the earth ; maternal Nature unfolds unceaungly her 
genns, her flowers, and her friuts; regardless though man wiUi hia^ 
passions and his crimes tneads under foot her ripening harvest. 
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, ANNOTATIONS AND ADDITIONS. 

(') p, 170.—*'Aerot» ttmpeac^fui ocean arm, idachJilU the vnde 
vaUe^ heivxen Ote Americfot ehore and. Weitent Africa" 

The Atlantic Ocean, from the 23d degree of eoadi,-to tlie 70th 
degree of north' ladtade, has the fonn of an esoavated ioogitadinal 
Tallej, in which the salient and re-entering angles are opposite to 
each other. I bst developed this id^ in my " Essai d'nu TaUeni 
geolo^qne de 1' Antique m^ridionale,- '.printed in the Journal de 
Physique, fc~ liii. p. 61. (G«ogno«ti8che Skizze von Siidamerika, in 
GUberf B Annalen dw Physik, bd. xri. 1804, s. 394-449.) Frtan 
the Canaries, and especially from die 2hit degree of ntarlh latitude 
«Bd the 23d degree pf west lon^tude, to the north-east coast of 
Sonth Ameriea, the snilaca of the sea is nsaally so calm, and ^le 
waves so gentle, that an op^ boat might navigate in safety. 

(') p. 170- — "A twndfrfid <ni&n^eak o/fresh gpringt in the midi^ ^ 
theocewn." 
On tJie southern ooast of the Island of Cnba, south-west of the 
Port of Batabano, in the d-ulf of Xagiia, a few' miles &om the coast, 
BpringB.of &eBh water gnsh &om tJie bed of the ocean, probably un- 
der the influence of hydrostatic pressure, and rise through the midst 
of the salt water. They issue forth with sneh force .that boats are 
cautious in approaching this locality, which has an ill repute on ac- 
connt of the high croea sea thus caused. Trading vessels suling 
along the coast, uid not disposed to land, sometimea visit these 
springs to take in a supply of fresh water, which is thus obtiuned in 
the open sea. The greater the depth from which the water is taken, 
the fresher it is found to be. The "river cow," Trichecus matuiti, 
which does not remiun habitoally in salt water, is oflen killed here. 
This remarkable phenomenon of fresh springs issuing from the sea, 
has been most carefully examined by a Mend of mine, Don Fran- 
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tweo Lemaar, irho made a trigouomebrical Boirey of the Bay of 
Xagna. I liave been jartlier to the South in the group of Manda 
called the Janlines del Bey (the King's GterdenB), m^dng aetroaor 
mical oba^rvationa for latitude and longitode; but I have never been 
at X^agoa itaelf. . 

C) p. 171- — "The ancdeat »ite tfa, rodiy hUwiark." 
Columbns, vhose unwearied spirit of observation exerted itself in 
every direction, propounds in his letters to the Spani^ mtaiarchs a 
geognoetioa] hypothetus respecting the forms of the larger Antilles. 
Having his mind deeply impressed, with the strength of the east and 
west equinootJal cnirent, ha ascribes to it the breaking up of the 
group of tite smalls West Indian isUuds, and ttie dugkilarly length- 
ened ccmfiguratdon of the southern coasts of Porto BJco, Said, Cuba, 
and Jamuoa, which all follow almost exactly the directioB of parallels 
of latitude. On his third voy^e (Irran the end ttf May 1498 to the 
end of November 1500), in which, &om the Boca del Drago to the 
bland of Margarita, and afterwards from that inland to Haiti, he 
felt ^e whole fonje of the equinoctial current, " that noTement of 
the waters which is in aocorduioe or confcaimty with the morement 
of the heavens — movimieqto de los cielos," he says ezprcBsly thai 
the island of- Trimdad had been torn from the main land by the 
violence of the current. He alludes to a chart which he sends to 
the monaroha — a " pintura de la tierra" by himself which is often 
referred to-in the celebrated lawsuit agtunat Don Kego Colon respect- 
ing the rights of the Admiral. "Eb la carta de mareaiy fignraqoe 
hiao el Almirante sefialando los rumbos y vientOH por los qnales vino 
& Paria, que dicen parte del Asia" (fTavarrete Yiagea y Descutoi- 
mientos qne hici&im por mar los £^ipafioles, t. i. pp. 253 and 260; 
t. iii pp, 539 and 587.) 

C) P- I'l- — " Ov^ (^ movMxtiered PaTOpaniatu." 

IHodonis's deseripljona of the faropanisus (Diodor. gicul. lib. 

xvii. p. 553, Bhodom.) might almost pass for a description of the 

Andes of Peru. The army passed through inhabited places whoe 

snow fell daily! 

dmhio:^, Google 
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p. J7I.— « Serrara in Ai Becadet." 
' ]^etom general de las Indias oc^deotales, dec. i. lib. iii. cap. 12 
[ed, 1601, p. lt)6]; Juan Bantista MnSoz, Historia del Nuevo 
Mimdo, lib. vi. c. SI, p. 801 ; Hmuboldt, Exkaen Orit. t. iii. 
p. 111. 

(*) p. 173.—" Tltetomrea of Vie Orinoco have nevo'heen vitiied 

by (oiff Eurdpeem." 
Thus I'vrote reBpecting tliese boutc^ in the jear 1807, in the 
fiifit edition of the " Anmcbten der Natur," and T hare to repeat the 
same etatement uft«r an interval of 41 jeaii. The trarels of the 
trothera Kobert and Richard Schombnrgk, so important for all de- 
partments of natural knowledge and ge<^raphj, have afibrded ub 
tfaorongh iuvestigationB of other and more interesting facts; but the 
problem of the situation of the Bonrces of the Orinoco has been only 
-apfffoximatel; solved by Sir Robert Schombnjgk. It was from the 
"West .that M. BoQpland and myself advanced as &r as Esmeralda, 
or the confluence of the Orinoco asd the Giiapo; and I was able to 
describe witb ceiiaiDty, by the aid ot well-assured infomiation, the 
Tipper course of the Orinoco to above the mouth of the Gehette, and 
to the small Waterfall (Raudal) de los Gmahariboa. It was from 
the East that Robert Sdhomborgk, advancing from the monntMns 
of the Majonkong India&s (the altitade of the inhabited portions of 
which he estimat«d by the boiling point of water at 3300 F., or 
3517 E. feet), came to the Orinoco by the Padamo Biver, which 
the MajonkongB and Goinaus (Guaynas T) oaU Paramu (Reisen in 
Guiana, 1841, s. 448). In my Atlas, I had estimated the position 
of the confiaeuce of the'Padamo with the Orinoco at N. lat 3° 12', 
and W. long. 65° 46' : Robert Soh'omburgk found it by direct obeeiv 
vation, lat. 2° 53', long. 65° 48'. The lading object of this travel- 
ler's arduous journey was not the pursuit of natural Msfoiy, but the 
eolation of t^e prize question proposed by the Royal Geographical 
Society of London in November 1834, — viz. the connection of the 
coast of British Guiana with the easternmost point which I had 
reached on the Upper Orinoco. After many difficulties and much 
sufiering, the d^iired. bligeot wae complete^ attuned. Robtii 
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BobombuT^ urived witli hiB ioBtrtunentB on the 22d of Febnuuy, 
1889, at Esmenida. His detemin^ioiis of the l^tade and longi- 
tude oftibeplaoeapvedxioredoeeljwith nune tlumlhad expected 
would lie the owe (b. xriiL and 471). Here let oe allow the ob- 
eerver tt> jpe»k for himself^ " I want Tords to describe the feelings 
which orerpowered me as I sprang to shore. Nj aim tnis attained ; 
my obeerrations, began on the coast of Guiana, vete brought into 
eonneoticra with those of HnmboUt at Esmeralda : I frankly ovm, 
that in the oouise of this, euteqiriae, at a time when almost all my 
phydoal powetB had well-nigh deserted me^ and when I was sor- 
lonpded by dangers and diSonltiefl of oo oonuoon natnie, it was 
only by the recognition whn^ I h(qied for from him^ that I had 
been enooursgM to pre«i aamxd witii unalterable determinati<m 
toirards tiie goal wtuch I had now readied. The emaciated Ggnree 
of my Indians and &ithfril goidea h^ more plainly ttian any wwda 
oould da> what diffieaUiee we had had to sormount, and bad our- 
monnted." AiW expreadtras «o kind towards myself, I moat be 
permitted to subjoin the following passage, eztnoted from my Pre^ 
face to the Genuan Edition of Bobert Scbombnrgk'B Acooimt of hia 
Travels, published in 1811. 

" Immediately after my return from Mezioo, I notified the direc- 
tion and the routes which should be followed to explore the mi^own 
portion of the South American Continent between the sonroes of the 
Orinoco, die monntain chain of Facaraima, and the se^^hore near 
Eseeqnibo. These wishes, wMdi I expressed so strongly in my 
XUhtion Historiqne, have at last, ^ler the lapse of almost half a 
century, been for the greater part fulfilled. Besides tbe joy of bar- 
ing lived to see so imp(»t«nt an ext^i^n of our geopaphical know- 
ledge, I have had thai of seeing it attained by means of a courageous 
and well-oonduotef epter|flise, requiring the most devoted persever- 
anoe, executed by a yonn^ man with whom I feel united by tbe 
double b<^d of similarity of pursuits and efforts, and of our com- 
mon country. Motives each as these have alone, been sufficient to 
overcome the distaste irfiich I entertun, perhaps without reason, to 
hitroductory pre&ces by another hand than that of the author of the 
work. Bat in this ease I could not consent toTc«ego the opportunity 
of ej^iessinft tlnu pnhlioly, my heartfelt- esteem, fi^ the aconn- 



AXNOTATiQHS Aia> ASDinnn. 191 

plidied tfavellet vlio, in poisuit of tut objeet dettrii^ »U ita inteiMt 
from the mind — aamel;, ia the Betf-ifflpi»ed tak of penetnting-frna 
east to west, from the YsU^ vf th« EeeeqnSKi to EameraikU — boo- 
oeeded, after five jeaxe of eibrts and .of sajtenngs (which I ouk ia 
ptdi {^preoi&te &om m; own exp^ience), in letuhing the goal nhioh 
he had proposed to hinuelf. Courage far- the raomenlw; exeontioQ 
of a hazardous action 13 more eaeil; wet with, md impUea less of 
inward strmgth, thtm does the reeotation to eadnie patiently lon^ 
C<HUinaed phymoal soffbriiiigB, inctured ia the pursuit of some deeply* 
felt mental interest, and ataH tg determioe to ^ forward, nndiflmayed 
by the certain^ of having to retrace Hk same padnAil route, and to 
Bu^ort the same piivatifata in retitnuBg wi^i enfeebled powers. 
Serenity d mind, ^most the fir^. requisit« for an nnderiakisg in iii> 
hospitable regions, pasdonate love for some olaas «f Bcientafio labor 
(be it in natural history^ astronomy, hypsometriai, magnetism, tx 
aught elae), and a pore feeling for the enjoyment which nature in 
ber fieedom ia ready to imparl are elements which, when they meet 
farther in an individual, ensure thfi atttunment of valuable resolta 
from s great and important journey." 

, In discusaing the questioa respec^ng the Bouroes of the Oiinooo, 
I will b^in wi^ tbe conjectures which I had myself farmed m the 
subject. The dangerous route travelled in 1739 by the surgeon 
Nicolas Hortsmann, of Hildesbeim; in 1776 by the Spaniard Don 
Antonio Santos^ ajid his &iend Nicolas Bodrignez ; in 1798 by the 
Lienteoaut-Cokinel of the Ist regiment of the line of Para, Don 
Franclsoo Jose Rodriguei Barata; and (according to mannscrqit 
papers, for which I am indebted to the former Portuguese Ambas-^ 
sador in Paris, Chevalier de Brito) t^severaj En^ish and Dut^ 
settlers, who in 1811 went from Surinam to Para by the Fratage 1^ 
the Rupunuri and by the Bio Bnmco;— nlivides the terra incognita 
of the Parime into two unequal pOTtdons, and serves to limit the situa- 
tion of a very important point in the geography ot those, regions — 
vis. the sources of the Orinoco, which it is no bnger possible to 
remove to^ an uncertain distance to the East, without interfering 
thereby with wbat we know of the course of the Kio Branco, which 
flows from north to south through the baan of tiie Ulster Orinoco : 
while t^t rivor ilaelf, m this part of its course, pursues for the moat 
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part an «ut uid vest direction. From political reasons, the Bni- 
silians, since the beginmng of the {neseut centory, have testified & 
tirely interest in the extensiTe phuna east of the Bio Branco. Seo 
the memoir which I drew np at the leqnest of the Fortugoeee court 
in 1817, "snrU fixation deslimites dea.&nyanesFiauyuseetFiwta- 
gaaiEie" (Schoell,. Archives faiBtoiiqnea et poEtiques, on Secneil de 
Pieces offidelles, MemoireB,&c. t. i. 1818, pp. 48-58). Viewing the 
podtion of Santa Bosa on the Uraiicapara, the course of which ap- 
pears to have been det«nnined with toferable accnracif by Portn- 
goese engineers, the sources of tLe Orinooa eamiot be looked for 
east of the meridian of 65s° from Paris (63°. 8' W. long. &om 
Greenwich). This beingthe eastern limit beyond which they can- 
not be placed, and considering the state <£ the river at the Kaodal 
do loB Onahuibos (above GaSo Ohignire, in the country of the sur- 
prisingly Mr«kiimed Gnaycas Indians, and 52' east of tho great 
Cerro-Doida}, it appetn to me probaUe that the upper part of tha 
Oriuooo does not really extend, at the atmoet, beyond the meridian 
of 66i° from Paris ^64°. 8' W. Irom Greenwich). This p«)int is 
according to my combinations i°.12' west of the little Lake of 
Amnon, which was reached by Sir Boberl Schomburgk. 

I next Subjoin the conjectures of that gentleman, having ^ven 
the earlier ones formed by myself. According to his view, the 
oourse of the upper Orinoco to the east of E8m»:»lda is directed 
&om southeast to northwest; my estJmatiouB of latdtnde tor the 
mouths of the Padamo and the Gehette spearing to be respectively 
19 and 36' too smalL Robert Schomburgk supposes the sonroes of 
the Orinoco t<) be in lat. 2°. 30' (s. 460); and the fine " Map of 
Guayana, to iUostrate the route of R. H. Schomburgk," which ao- 
companies the splendid English work entitled " Views in the Inte- 
rior of Guiana," places the sources of the Orinoco m 67''.18' (W. 
from Paris), i. e. I" 6' west of Esmeralda, and only 48' of lon^tuda 
neater, to the Atlantic than I had thought admissible. From astrpno- 
mical combinations, Schomburgk has [Jaced the mountain of Mara- 
vaca, which is upwards of nine thousand feet high, in lat 3° .41' 
and long. 66°.38*. Near the mouUi-of the Padamo or Paramii, the 
Orinoco was scarcely three hundred jarfsiqde; and more to the 
west, where it sfveeds to a i»eadtli of from four to six hnndied 
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yardg, it was so shalkw ft»d eo full of atmd-baiJu that the Expedi- 
tion were obliged to dig chanselB, the river bed being only fiftoca 
inchea deep. IVesh vat^ Do^tbios were still to be ^ea weiywheK 
in large ntimbers; a i^eKebienoa'-whidi the xoolc^ets of the 18th 
eMttnry would Bot bare been ftrepared io «^ect in the Oiimooo Ukl 
the Ganges. 

C) p. 17?.^" The motlvifforota <^ Aeprodwtion* (^ At 

lite Btntkt^fjft exoelaa ( Jiina), of the fitnily of Myttaxiem (as d 
pboed in Richard Sohombnrgk's proposed division of Lecytbideie), 
was first described hy Bo^^land and mjself in the " Phuttes £qui- 
noxialee," t i ISOg, p. 122, tab. 86. This pff%ai3e and magnifi- 
cent tree offers, in the perfect foriution of its «>coa-like, ronnd, 
thick, woodj fruit enclosing the three-cornered and ako woodj 
seed-vesselfl^ the most remarkable exastple of high oFgasic develop- 
BLent. The Bertholletia grows in the foreste o£ the Upper Orinoco 
between tiie Fadamo anil the Ooamu, near &e motmtain of Mapaya^ 
and also betwe^i tbe rivers Amaguaea and Gehetto. flUlatioa 
bistorique, t. iL ^ 474, 496, 558-56^] 

(") p. 173. — " Gnui Ualisi having jovUs atave e^Ateen Jiet lomg 
_fro»t Jenot to inot" 
Robert S^omborgk, when visitiog the siull nountunons eountry 
ef the Majonkongs, oo. his way to iWeralda, was so fortunate as to 
determine the speoies ^ Arundinaria which fbmishei (be material 
for ^e blowpipes or tabes through irttich tbe Indians disobarge 
their arrows. He says of this plant : " It grows in huge tnfte lii» 
tbeBambnsA; thefintjdintriseswithfata knottoahei^t offrtHn 
16 to 17fbetb^weit iK^iaBtopntfortb leares. The entire bei^t 
ttf the Amndinaria, as H grows at the ibot of the great inouiitain d 
Haravaoa, is from 80 to 40 feet, with aduoknessof soaroely half aa 
iAoh diameter. The top is always inclined. This kind of grass 
is peculiar to tfae sandstone mouuttuns between tbe Ventoari, the 
Puramu (Padamo), anil tbe M«i»tca. The Indian name is Cnrata, 
and kence, from die excellooce of these &r-famed blow tubes of 
peai length, Hie Majonkongs and Gwnaus of thesa districta hi^ 
17 
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bem ^VBB the namefl of the Cnrata nation." (Bdsen in Guiana imd 
■m Oiinooo, b. 451.) 

(•) p. 174. — "Ihltilma lake — origin of lie Orinoco." 
The lakes at these legibne (aome of which have had their real sixe 
much exaggerated by theoretdcat geographers, while' the existence of 
Others is purely imaginary,) may be divided into two groiq)s. "tba 
first of these groups compriBes the lakes, whether real or iniaginaiy, 
placed between Esmeralda (the east«nimost misdon on the Upper 
Orinoco) and the Bio Branco; and the Becoi)d, thoee attnined to 
exist in tlie district between the Bio Branco and French, Datch, «ud 
British Giiiaaa. This gen^^ view, of whidi travellers should never 
lose u^t, shows that the question of whether there is yet a Lake 
Parime east of the Bio Ibranco, other than the Lake Ajnucv, se^k 
by Hortsmann, Santos, Colonel Barata, and Schombni^ has joo- 
thing whatever to do wi& the problem of the sources of the Orinoco. 
As the name of my friend, the former director of the bydmgraphio 
office at Madrid, Den FeMpe Batua, i& deservedly of great weight in 
geography, the impartiali^ irtiich ought to preade over every scien- 
tiSo investigatian makes me feel it a dul; to recall that this learned 
man was inclined to the view, that there must be lakes west of the 
£io Branco and not fiu- from the sources of the Orinoco. He wrote 
to me from London, a short time before his death : " I wish yon 
were here, that I might converse with you on the subject of the 
, geography of the Upper Orinoco, which has occupied you so much. 
I have been so fortunate aa to rescue from entiic destmction the 
papers of the general of m&riAe, Don Jos6 Solano, &theT of the 
Solano who perished in so melancholy a manner at Cadiz. These 
documents relate to the boundary division between the Spaniards 
and the Portmguese, with whidi the elder Solaaa bad beep charged, 
m, conjunction with Chef d'Eseadron Tturriaga and Don Vicente 
Doz, sinee 1754. In all diete plans and sketches I see a T^g ^na 
Farims, represented sometimes as the souiee of the Orinoco, aiul 
sometimes quite detached fi\mi that river. Are we, then, to admit 
the existence of another lake north-east of Esmeralda f" 

L^ffling, the celebrated pupil of Lioniens, came to Gumana as the 
botanist of the boundary expedition' above alluded to. Afta tn» 
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vershig the migdons oa the Firito and tbe Caroni, he died on the 
22d of Febraarr, 1756, at the missicm of Santa Enlalia de Munt- 
cnri, a little to the south of the couflaence of the Onnood and the 
Oaroni. The documentB of which Bauza speaks are the same m 
those on vMch tJie great map of De la Crnz Olmedilla ie based. 
They ooaatdtnte the type of all the mt^ whioh appeared in En^and, 
France, and G^nimay, np to the clow of the last cenituij; and thej' 
Also served for the two maps drawn in 1756 by'Peter Canlin, the 
historian of Sblano^s expedition, and hy an onakilfal compiler, Jd. 
de Snrville, Keeper of the Archives of the Secretary of State's office 
at Madrid. The discordance between, these maps shorn the little 
4ependenee which can be placed on the surveys of the ezpeditioa; 
besittea which, Canlin's acute lemarka lead ns to perceive tJie cir- 
aimstances which gave occasion to the fiction of the l^dce Parime; 
and Surville'a map, which aOoompanies his work, not tmly restores 
this lake usder the name of the White Sea and Of the Mar Derado^ 
but also adds another lake, from which, paiHy through lateral out- 
lets, tlie Orinoco, the Si^>a, and t^e Ooamo issue. I was able to 
satisfy myself on the spot of tho &ct, well known ia the missions, 
that Don Joe^ Solano went indeed beyond the cataracts of Atnres 
uid Maypures, but not beyond the poufluenoe of the Guaviare and 
the Oiuooo, in lat. i" 3' and fong. 68° 9'; that the instruments 
of the Boundary Expedition were not carried ather to the Isthmus 
of the Kmichin qnd the Rio Negro, or to &e Cassiquiare; and that 
even on the Upper Orinoco they were not taiken above the month of 
the AtalJapo.- This extensive country, in iriuch previous to my 
jonmey no exact observations had been att«mpt«d, had been tra- 
versed since the time of Sohmo only by a few soldiers sent in search 
of discoveries; and Don Apolinario de la Fuente (whose joumajs I 
obtained from the atohivea of the province of Quiros) had ooReoted, 
without critical decrimiuation, from the lying tales told by Indians, 
whatever could flatter the credulity of the governor Oenturion. No 
member of the expedition had seen any lake, and Don ApoIJnario had 
not advanced ferlher than the Cerro Ynmariqnin and the Gehette. 

Having now estiibltshed throughout the extensive district,^ to 
whidi it is desired to direct the inquiring i^ of travellers, a divid- 
ing line bounding the bai^ of the Bio Branco, it still remains to 
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remarlc, that Sir fteentnry post bo adnsee hu t>i4n place in omr 
geogra^ieal kbowkdge of die ecrantry west of tUs rallejr between 
61 {° and 65}° W. loiigitade. Iha attempts Mpeatedlj made by 
the gOTernment <tf Spanish Croiasa, mnee the o^ipeditions of Itonm 
and, Solano, to reach and to pass the Pacwaima monntaiuB, have 
only produced very iaoonndeiable tesulta. When the SpaniaTds, 
in traTelliog to the miiuona of the Cataloniau Gapuohin moaiB of 
Baroeloueta at the «oiiflnenoe of the Caioni and tiia Bio Parogna^ 
ascended ihe Utter river, in going aoathwaid, to its janctioii witit 
the Faiagasmua, they fiinnded at the ate of the Utt«r jatibtion 4he 
miBBion of Quirion, which at fintt reAeived the pompons name of 
Gindad de Ouirion. I place itin abont4i° of north latitnde. Fnna 
thence the goremor Centnrion^ Btimulated by the exaggerated ao- 
oounts ^Ten by two Indian chi^, Paranaoaie and Arintnic^H^ 
of the poweifiil nation of the Ipnrocotos, to eearch for £1 Dorado, 
piosecated what were tlien called f^iritnal conqaealB still fiiTther, 
and founded, beyond the Pacantima motrntaiDS the two Tillages ^ 
Santa Boea and San Bantiita de Caudacacia; the former on the 
hi^er eastern bank of the Uraricapara, a tributary of the Urarioaeia 
which, in the nanatiTe of RodrigneE, I find called Bio Cimrican; 
and tiie latter nx or seren Gerraaii (24 or 28 EagliBh) geographical 
miles fiirtfaer to the ^st Bonth-eaet. The astronomer of the Porta- 
goese Boundary Commisrion, Bon Antonio Pires de Sylra Pontes 
Leme, captain of a frigate, and the c^ttun of engineers, Ihm Ricardo 
Franco d' Almeida de Serra, who, between 1TS7 and 1804, surveyed 
with the greatest care the whole course of the lUo Branco and its 
upper branches, called tiie westenunost part of tbe Uraricapara, the 
" Valley of Inundation." They place the Spanish misraon of Santa 
Rosa in 3° 46' Ni lat., and point out the route which leads from 
thence northward across the chain of mountains to the Gafio Ano- 
oapra, an affluent of the Faraguamnsi, by meana of whit^ (me passes 
from tjie basin of the Bio Branco to that of the Caroni. Two maps 
of these Portuguese officers, which contain the whole details of the 
trigonometrical -survey of the windings of the Bio Branco, the Ura- 
rioueia> the Taontu, and the Mabn, have been kindly oonunnnicated 
to Colonel Lapie and myself by the Count of LinhareB. These valu- 
alJe unpnbliiihed documents of which I. have made use, tax in tiw 
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luDds of tlie learned geographer, who began a condderable time ago 
to have ^em engraved at his own erpense. The Pwtoguese eome- 
timee give the name of Rio Farime to the whole of the 'Bio Branco, 
and Bometimes confine that denomination to one branch or tribntaiT', 
the Urarictiera, bslow the GaSo Majari and above the old niW<«i 
of San Antonia As the words Fwagoa and Farime ngnii; water, 
great Water, lake, or sea, it ig jiiA Barprisiug to find them so often 
repeated amcmg nations at a distance from each other, the Omagnae 
<Hk the TJppet Harafion, the Western Gnaianis, and the^<1arib8. In 
all parts of the world, as I have already remarked, the largest riyere 
are called by those who dwell on their banks "The River, without 
any distinct uid peculiar appellatJon. Faragna, the name of a branch 
of' the Oaroni, is also the name ^vea by the natives to tlie Upper 
Orinoco. The name Orinncu is Tamanaki; and Diego de Ordaz first 
heard it ptononnced in 1531, when he ascended the river to the 
month of the Meta. Besides the "Yalley of Inundation," above 
ipoken of, we find other large lakes or expanses of water between 
the Rio Xumnru and the Farime. One of these belongs to the 
Taoota River, and the other to ^e Uraricnera. Even at the foot 
ot the Facaraima mountains the rivers an sabject to great periodical 
OTcrflowe; uid~the Lake of Amnca, whioh will be spoken of more 
in the sequel, imparts a similar character to the countiy at the com- 
mencement of the plains. The Spanish miswonB of Santa Rosa and 
San Bautdsta de Gaadacacla or Cayacaya, fonpded in the yeaie 1770 
and 1773 by the Governor Don Hantiel Centurion, were destroyed 
before the close of the century, and since that period no A-esh at- 
tempt has been made to penetrate frmn the basin of the Caroui to 
the southern declivity of the Facaraima monntains.'. 

The territory east of the valley of the Rio Branco has of late 
years been the subject of some saccessftil examination: Mr. Hill- 
honse navigated the Maasanmi as f^ as the Bay of Caranang, &om 
whence, he says, a path would have condneted the traveller in two 
days to the sources of the Maesaruni, and in three days to streams 
flowing into the Rio 'Branco. In ttgard to the windings of t]ie 
great river Massaruui, described by Mr. Hillhouse, that gentleman 
renUliks, iu a letter Written to me from Demetara (January 1, 1831), 
that " tbe Massamni be^ning &om its source flows first to the 
17* 
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west, tliea to tlie north for one d^ree of lalatade, aftenrards aimoBt 
200 English milea to the east, and finally north and NNE. to its 
jonctiou with the Easequibo." As Bfr> Hillhooae waa imable to 
reach tlie soatiiem deoliTity of ihe Pacarmma chain, he was not 
aoqwunted with the Amnon Lake : he Bays himself, in his printed 
aoeount, that " from the information he had gained f^mu the Ao- 
caonais, who constantly trayeree &Q the cotmtry between the shore 
ajtd the Aman^iB lUrer, he had become . satisfied that there is no 
lake at all in these distriota." Thie etatement ocoasioned me some 
surprise, as it was in direct contradiction - to the views which I had 
formed respeoling the Lake of Amncn, from which the Cafio Pii«ra 
flows aoeoiding to the narrattves of Hortamann, Santes, and Bodri- 
gnee, whose acoonnts in^tired me ^th the more ccmfideuce heeanie 
they agree entirely vith the reoent Portngneae mannscript maps. 
Anally, after five years of expectation, Sir Bobnt SchtHnbnr^a 
Jonmey has dispelled all doubts. 

" It is difficult to believe," Bays Mr. HiUhonae, in his int^eating 
memoir on the Massamni, " that the report of a great inland water 
ia entirely without fonndation. It seems to ' me possible that the 
fallowing oironnurtanoea itaay have ^veu occaaoh to the belief in the 
existence of the &balous I^e of the Farime. ' At some distance 
from the fallen rodta of Tebooo, the waters of the Masaamni aj^tear 
to the eye as motaonlMS as the tranqnU snrfeoe of a lake. If at a 
more or less remote epoeh the horizontal sbratnm of granite at Te- 
booo had been perfectly oompact and unbroken, the waters, moat have 
stood at least fif^ feet above thor present level, and there would 
thus hfl^e been formed an immense lake, ten or twelve English miles 
broad and 1500 to 2000 English miles long" (Nouvellea Annales 
des Voyages, 18S6, S«pt., p. 816). It is not solely the vast extent 
of this supposed inundation which ^vents me frton accepting this 
explanatiui. I have seen plains (the Llanos), where, dmiug the 
runy season, the overflowing of the affluenta of the Orinoco annnaUy 
oover wit^ water a space of 400 Qerman geographictd square miks 
(equal to 6400 English, geo^^ical square miles). At such timee 
the labyrinth of branches between the A{)ure, the Aiauca, the Ga- 
panaparo, and the Sinarucb(8ee Mapel? and IS-of my Geographical 
and Physical Atlas), ean no longer be traced^ for the separate coniaet 
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sre oUilented, and all Kppeais one vaet Inke. Bat the foble of the 
Dondo of tho.Parime, aadof the WMte.Seaorl^keof tlie Firime, 
helongB hi^rioally, as I endeaTOred to show in another-work thirty 
jean agc^ to an entirely different part of Gniaaa,. nam^, to the 
oonntiy aonth of the I^oaiaima monntaiuB ; and (oiginated in tJie 
shinkig afipeaiukoe of the mioaoeonB rocks of tlie UcncnamO, Ae 
name of. the Rio I^rime (Bio Branco}, the overflowings of the 
tribntwiee o[ tiiat.^ver, uid ^leoiaUy the existence of the I«ke of 
AmiXcu, which is in &e Ticuuty at the Bio Rnpunnwini or Bnpimiiri, 
Mid is oonneeted tlirongh the Finua wi^ the Bio Panme. 

I have Boon wilJi pleasure that the trarbls of Sir Bi^rt Schom- 
boi^ have folly c(»dnned these early views, ^e put of hip ni»p 
which gives the coarse of the Eeseqidbo and the Rnpunori is entirely 
new, and of great get^taphical importance. It places the Facaraima 
dbaia in 3° 52' to-4° nortli ladtode (I had ^ven it 4° to 4" 10'), 
and makefl it readi the confluence of the Esseqnibo and the Bnpn- 
nnri,ifl8° 57' N.lat. andeC 23'W. long-frraa Paria(58= Tfrom 
dreenwicli). I had placed this spot half a degree too &r to the 
iMHih. Sir Robert Schombnrf^ calls the Wtsamed river Rnpn- 
irani, according to the proDonciationof.the Macnsis; he g^vee as 
Byntmymea of lUipuniri, Rnptt&nwini and Opnnuny, the Garib tribes 
in these distriots b&ving mnoh difficid^ in articnlating the sound ot 
the letter r. The situation of Lake Amnou and its rdations to the 
Mahu (Maoa) and Taenia (Tacoto) are quite in aoeordaoce m& ray 
map of Oolninbia in 1825. We t^ree equally w^' respecting &.% 
latitude o{ the lake, which I gave 3° 35', and which he finds to be 
3° 83' } but the Cafio Pirara (Piraraia), which oonnects the" Lake (rf 
Amncumth the Rio Bnnco, flows from, it to the north, mstead of 
to the west, as I had supposed. , The Sibarana of my map, of which 
H<»iHmsnn'placeB the source near a fine mine of rocfe-crystal, a little 
to. the north of the Certo Uou<!naniD, is the Sipamni of Schomburkg'B 
map: His Waa-Eknru is the Tavaricum of- the Pgrtnguese geo- 
grapher Pontes L»ne; it is the tributary of .^e Bupunori, which 
approaohesi nearest to the Lake of Amuoiii 

The following- r^narks from the narrative of Robert Schombnrgk 
throw some li^t on the BnbJBetT>efore,iiB. " The La^e of Amncu," 
■ays thu travdleT, "is inoontestably tlie ousleus of the Lake of Pa- 
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rime rad the mpixMed Wliite Sea. When we vikitod it in DeoemboF 
sod JaiMiAry, ite lei^th Bcameij amoaated to a mile, and its Enu&ce 
iraa half ooveied with leedb." (This reuurk is found ae early as ia 
IVAnville's map, in 1748.} "The Firara-iaaoes from the lake west 
norUt-weet of tJie Indian Tillage of Pirara, and &J\a into the Maou 
(X Mahn. Th& last-named river,- from such infiwmation as I was 
able to gatiier, rises aa the north side of die Pacanuma monntaina, 
the eaBtemmoet part of which only attuna a bught of 1600 French 
(in loaiid'Dnmbera 1600 En^ish) feet The sources of the Mahn 
aie on a platean, from whence it desc^ids in a fine watei&U called 
Onrauk We were about to risit this tail when on the third day of 
oar excursion to the mountains the sickness of one of Iny oompanioDS 
obliged OS to return to the station near I^ke Amuou. The Maha 
has-"black" orocrffee-lmiwnwater, anditscnirentisniore r^id tiiaa 
that of tba Ruponuri. In the momitains tiirougfa which it makes 
its way it is about 60 yards broad, and its ennrons are remarkably 
picturesque. This T^ey, as well as the banks oi the Boroburo, 
which flows into the Sipuuni, are inhabited by die Macnds. In 
April, die whole of the saTannahs are OTerfloWed, and present die 
peculiar phenomenon i^ the waters beltwging to different river ba^na 
b^g intennixed and united. The enormous extent of this tempo- 
rary inundation may not improbably have ^ren occasion to ^ story 
of the Lake of Fuime. During the rainy season dicre is fwmed in 
the interior of the country a water conununiiation between the Esse- 
quibo, the Bio Branoo, and G^rui Para. Some groi^ of toees, whioh 
rise like oases on die sand-hills of the savannahs, assume at the lime 
of the inundatiwi the character of i^landa scattered over the extea- 
me lake; they ar^ no doubt, the Ipomucena Islands of Don. Anto> 
nio Santos.-' 

In IKAnTille's mannacripts, which his heirs have kindly permitted 
me to examine, I find that die surgeon Hortamann, of Hildesheim, 
who described these oenntries with great care, saw a second Alpine 
lake, which he phieea two days' journey above the conflnence of tie 
Mahu with Ihe Itio Parime (Tacutn ?}. It is a l^e of black water 
on the topof amountain. He distinguishes it clearly fifcon the Lake 
of Amuou, which he describes as "covered with reeds," The nar- 
ntives of Horteipann and Santos are as % as the Portuguese 
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manttBcript inape of tlie Bnrena fie 1« Mkrine at Bio Jaoeiio from 
indioatkig ot admitting a coBstimt oonoectioa between difrBnpanaii 
and the Lake of Amueo. In D'AnviUe'e wape, the rivers are better 
drawn in the first editum of hia Soutb Am^c4, pnblubed in 1748, 
than in the more widely cireolated editirai of 1760. Sehombnr^s 
tntyelB have o<»npleteIj established this general independenee of the 
Itasins of the Bnpnnnri and the Ilsaeqmbo; bat iie remarks that 
daring the rainy eesaon the Rio Waa-lJnnru, a.tribntaiy of the Bu- 
pnnnri,'iB in connection with the CaSo Piraia. Such-ie the state of 
tlt^e river basins, which aie, as it were, stiU imperfectly developed, 
and are dmost entirely witJiont Separating ridges. 

The Bnponnri and tlie village of Awd ^lat 3° 66', long. 6^" 84*) 
tOK at present reoognlEed as the political bonndaiy between tiie 
British and tli6 Brasili&n territtoiea in~ theae uncultivated re^oni. 
Sir Bobert SchoUbnigk makes his chronologically det«nnined lon- 
gitude of tlie Lake of Amucu depend on the niean of several Innw 
distances (east and west] measnred by hint during his stay at Anai, 
where be was detained some time by severe illness. His longitudes 
for these points of the Paiime are in gener^ a degree more easterly 
than the lon^tudes of my map of Ooloi&bia. I am iar from throw- 
ing any doubt on the observations of lunar distances taken at Anai, 
and would only remark that their calculation is important, if it is 
deared to carry the comparison from the Lake of Amucu to Es- 
meralda, which I found in long. 68° 23' 19" W. from paiis (66" 
21'19"Gr.). , ^ 

We see, then, the great Mar de la Parima— which was so difficult 
to displace from our maps that, after my return from Ameri.ca, it 
was still set down ae having a length of 160 English geographical 
miles — reduced by the result of modem reseatehes to the little Lake 
of Amucu, of two or three miles, circumference. The illnsions cher^ 
ished for nearly two centuries (several hundred lives were lost in 
the last Spanish expedition for the discovery of El Dorado, in 
1775,} have thus finally terminated, leaving some results of geo- 
graphical knowledge as their frTnt. In 1512, thousands of soldiers 
perished in the expedition undertaken by Ponce de Leon for the 
discovery of the " Fountain of Toath," supposed to exist in one of 
(he Bahama Islands called Bimini, and which is hot to be fiiiind on 
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onr mapd. This Expedition led to the conquest of Florida, and to 
the knowledge of the great current of tie Gulf Stream, which issues 
forth through the Bahama cbannel. The thirst for treasures, and 
the dears of renoTated youth, stimulated with nearly equal force 
the passions and cupidity of tb* nations of Europe. 

(■") p. 175. — " 71k ^rigvao, me of the nobUa ofp(dm trea." 
Compare Humboldt, Bonpland, and -Kunth, Nova Genera Plant. 
Gequinoct. t. i. p. S15^ 

(") p. 184. — "The vavJt iw eem^lery of an eatuict nation." 
Boring the pcnod of my stay in the forests of the Orinoco, these 
caves of bones were examined by order of the court. The Mis- 
sionary of the Cataracts had been imjnstly accused of having dis- 
covered in the oaves treasures which had been hidden there by the 
Jesuits previous to ^eir flight. 
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^ PRIMEVAL FOREST. 

Ir the vivid appreciation and sentiment of nature which differ so 
greatly in nations of different descent, and if the natural chaiacter 
and aspect of the conntrioB which those nations now inhahit, oi 
which have been the scraie of their earlier wanderings or abode, 
luive rendered different langnages more or less rich in well defined 
. snd characterietio expressions denoting the tonm of mountains, ihe 
state of vegetation, the appearance of the atmosphere, and the con- 
torn and' groaping of the clouds, it is also true Gnat long use, and 
perhaps their arbitrary employment by literary men, haTO diverted. 
nuLDy such words from their ori^nal meaning. Terms have been gra- 
dually regarded as synonymons which ought to have l^en preserved 
distinct ; and thns langnages have lost part of the vigor and the 
grace, as well as the fidelity, which tliey might otherwise have been 
capable of imi^rting to descriptions of natural scenery and of the 
characteristic pbysiognomy of a landscape. "With the view of 
showing how much an intiimtte acquaintance and contact with 
nature, and the wants and necessities of a laborious nomade life, 
may increase the riches of a language, I would recall the numerous 
characteristio appellations which may be used in Arabic (*) and in 
Persian to distiuguish plains, steppes, and deserts, according as they _ 
are quite bare, covered with sand, broken by tabular masses of roclc, 
or interspersed with patches of paaturoge, or with long tracts occupied 
by social plants. Scarcely less striding is it to observe in the old 
Caatilian idiom (f) the many expressions afforded for describing the 
physiognomy of mountain-masses, and more particularly for deag- 
nating those features which, recurring in every zone of the earth's 
18 
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sor&ce, umonDce from afiti to the attentive bebolder the nature of 
the rook. As the declivitdeB of the Andes,' of Pem, GhQi, and 
Hexieo, and -the monntainoitB parts of -the Otuixries, die Antilles 
and the Philij^ines, are all inhabited by men of Spanish desert, 
and aa these are the part^-of the earth where (with the ezceptioii, 
perhaps, of the Himalaya and the ^ibetian Blghlands,) the mAQ- 
ner t>t life of the inhabitants is most afiected by and dependent on 
' the form of the earth's surface, so all the expressions which the 
luiguage of the mother coaatiy afforded for denoting the forms of ■ 
moimtaios in trachytio,' basaltic, and porphyrido districts, as well as 
in those where schists, limestones, and sandstone are tiiti prevailing 
rocks, have been happily preserved itk d^y uae. Under snch infiu- 
ences, even newly-formed words beoome part of the common treasure. 
Speech is enriched and animated by everything that tends to and 
promotes truth to nature, whether in rendering the impiesaions 
received through t^e BeuBes from the contemplation, of the external 
world, or in espresfong thoughts, emotiraiB, or sentiments which 
have their sources in the inaer depths of our being. 

In destaiptions of natural objects or scenery, bo^ in the manner 
of viewing the phenomena, and in the choice of the expressions -^ 
employed to describe them, this truth to nature must ever be kept in 
view as the guiding aim : its attainment will be at once moat easily 
and moat effectually secnred by eimplicity in the narration of what 
we have onrselves beheld or experienced, and by limiting And 
individualizing the locality with which the narrative is eonnected. 
Generalization of physical views, and the statement of general results, 
belongrather to the "study of the Cosmos," which, indeed,. must 
ever continue t4) be to us a science of Induction; but the animate^] 
description of organic forms (plants and atiimak), in their local and 
picturesque relations' te the varied surface ' of the earth {as a ranall 
fragment of the whole terrestrial life), affords materials towards the 
study of the Cosmos, and also tends to advance it hy--the sfimnlua 
or impulse imparted to the mind when artistic treatment is ap]^ed 
to phenomena of nature on a great scale. 

Among such phenomena must certainly bo classed the vast forest 
re^on which, in the tropical portion of South America, fills the great 
connected basins of the. Orinoco and the Amazons. If the name of 
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piinteTal forest, or "tJrwald," vhiob has of late yeata been so prodi- 
g&U; bestowed, is to be given to anj forests on the fiice of the «artib, 
none can claim it, perhaps, so slrictJ)' as the region of which we are 
speaking. The term "TJrwald," primitiTe or primeval forest, as 
veil as, Urseit and Urrolk — primitive age, primitive nation — are 
vords of latJier indefinite meaning, and, for the most part, only 
relative import. If this name is to be given to ever; wild forest full 
of a thick growth of teees on which man has never laid a destroying 
band, then the phenomenon ia one which belongs to man; parts of 
the temperate and cold zones. Bntif tbechaiactraof the "Urwald" 
is that of a forest so truly impenetnble, that it is impossible to dear 
vrith an axe any passage between trees of eight or twelve feet 
diameter for more than a few paces, then each forests belimg exola- 
avely .to the trojncal re^ons. Nor is it by any means, as is ottea 
supposed in Europe, only the interlqcing "lianes" or climbers which 
make it imposmble to penetrate the forest;-the "llanes" often form 
only a very small, portion of the nntlerwood. The chief obstaofe is 
presented by an under^wtli of plants filling up eveiy interval in a 
■one where all vegetation has a tendency to become ligneons. An 
impatient desire for the folfilment of a long-cheiishod wish may 
sometunes l^ave led travellers ifiio have tally just landed in a trojHCal 
country, or perhaps island) to ima^e that althoughstiU in the im- 
mediate viinnity oi the sea-shore they had entered the preoincts of a 
primeval forest, (^ "Urwakt," snoh as I have described as impene- 
ttable. In this they deceived themselves; it is not evety tropicsl 
forest which is entitled to an appellation which I have aoarqdy ever 
nsed in the nurative of my. tiayels ; ^though I believe that of all 
investigators . of nature now living, Bonpland, Martius, Poppig, 
Bobert and Ridiard Schomburgk, and myself are those who have 
spent the longest period of time in primeval fleets in the interior 
of a great conlanent. 

BJch as is the Spanish language {as I have already lemaiked), 
iq ^)pellations of distinct and d^nite metming in the d^ieription 
of nature, yet the same word " Monte" is employed for mountain 
and forest, for oerro (montafia)^ and for selva. .In on inquiry 
into the true t»readtli and greatest easterly extension of the chain 
of iiko Andes, I have showed how tlus twofold sicQifioation of the 
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■wori "monte" led to Ae introdocdon, in a fine and eztenrively. 
(nnmlated Euglkh mt^ of Sooth Ameiica, of high monnttun nagea, 
when, in re&Uty, obIj phuns exist. When the Spanish nup ot La 
Gnu OhnediUa, which has served as &e foundation of bo many 
otiier maps, showed "Montes de Cacao" (»), ^'xacao woods," Oof- 
diUeras were made to rise, although the oaoao seeks only the Ibwent 
uid hottest loctilitiea. 

If vTe compreheud in one general view the wooded re^OB whieA 
ingludea the whole of tlie interior of South America, frmn the gnsBj 
steppes of YeoesaeU (los LlanoB de Caracas) to Uie Pampas of 
Bnenos Ayres, or &om 8° north to 19° sondi latitade, we ebaJi 
perceive that this oonsected forest of the tanqdcal Bone has an extent 
unequalled in any other portkoi of the earth's sorfeoe. lis area is 
about twelve timee that of Oennany. TniTened in all direoticnu 
hy ^tenffl of rivers, in whidi the mmor and tributary streaipB 
sometimes ex()eed our Rhine or Dansbe in Qie abundanoe of their 
waters, it owes the woBderfdl lurmiance of the growth of its trees 
to the oomhined inflnenoe of great moistoie and lii^ l«mp«vtnrQ. 
In the temperate HHie,_and eirpecially in Europe and Northern Asia, 
forests ma; be named f^m partioular genera or q>edeB, which, grow^ 
mg ti^ether as socia] pluts ({dantee sodales), form separate ai^ 
disdnot woods. In the nortJiern forests ctf-Oaks, lines, and 
Birches, and in the eastern forests of Limes or linden trees, 
nanally <al7 one specietr of Amentacesa, Omifene, or IHliacese, pro- 
vmls or is predominant; sometimes s nngle spedes of Needle-trees 
is intermingled with the foli^e of trees of otiier (dassefl. Tn^iqal 
f<»ests, on the other hand, decked with thousands of flowers, are 
Btrangers to Such uniformity of aasociation ; the exceeding variety 
of their flora renders it Tun to ask of what taees the primeval forest 
oonssts. A oonntlou nnmb^ of families are here crowded together, 
and even in small spaces individuals of the same spedes are rarely 
Bssooiated. Eat^ day, and at each change of place, new tonoa 
pesent themselves to the- traveller, who, howev^, often finds that 
he cannot reach the blossoms of trees whcee leaves and lamificatious 
had previously arrested his attention. ' 

The rivers, with their coimUess lateral arms, afford the only routes 
by which the oountiy can be traversed. Between the Orinooc^ the 
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GasBiijaiare, and the lUo Negro,. astronomical otnerratuHtB, and 
where tlieae were wanting, deterAiDations by compass 'of the direc- 
tion of the rivers, respeotiTely ehowed ns that two lonel; mieedon 
villages might be only a few niileB apart, and yet that the monks, 
when they wi^ed to visit each other, oonld only do so by-epeHcBng 
a day and a half in (511owing the windtiigs of small Btreams, in 
canoes hollowed oat of the birnks of trees. A striking evidence of 
the impenetrability of particalar parts of the forest is afibrded by a 
trait related by an Ljdian of the habits of the large American tiger, 
or pantiigr-like jaguar. While in the Llanos of Varinas and the 
Meta, and in the Pampas of Buenos Ayres, the intrododion of 
European cattle, hwses, and mnles has enabled the beasts of prey 
to find an abundant snbsiatence — so- that, rince the first discoveiy 
<f America, their nnmbers have incacased exceedingly in those ex- 
tended and treeless grassy steppes — ^eir oongeners in the dense 
' fcovsts around the sources of the Orinoco lead a very di^f«nt and 
&T less easy life. Iir » bivouac near the junction of the Caseiqniare 
with the Orinoco, we had had the misfortune of losing a large dog, 
to which we were much attached, as the most faithful and affec- 
tionate companion of our wanderings. Being sHU uncertain whether 
he had been actually killed by the tigers, a feint hope of recovering 
him induced us, in returning from the misdon of Esmeralda through 
tiie swarms of mnsquitoes by- which it is infested, to spend another 
night at the spot where we had so long sought him in vain. We 
htexA the cries of the jagoar, probably the ve^ individual which 
we Biuqiected of the deed, extremdy near to us ; and as the clouded 
sky made astionomieal observations impossible, we passed part of 
the night in making our mterpreter (lenguarai) repeat to us. the 
accounts given by our native boat's crew of the tigers of the conntfy. 
The "black jaguar" was, tiiey said, not unA^uently found there; 
it is the largest and most bloodthirsty variety, with black spots 
scarcely distinguishable on its deep, dark-brown skim It lives at the 
foot <rf tbe'mountuns of Man^aca and Untutan. One of the la- 
dians of the Burimnnd tribe then related to \ib that jaguars are often 
led, by Aeir love of wandering and by their rapacity, to lose them- 
selves in BOoh impenetrable parts of the foreet that they can no 
longer hunt along bbe ground, and Ifve instead in the trees, ^here 
18* 
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tkey aze Uie terror of the fomiliea of monkeys and of the prebeu- 
sile-titiled viyerrft, the Cercoleptee. I borrow theee notices from 
jonmaJs written at the time in German, and which were not entirely 
ejthauBted in the Narradve of my Travels, which I published in the 
French langoage. They conb^n a dettuled deacription of the noo- 
tumol life, or perhaps I might rather say, the nootomal ToiceS) oT 
the wild animals in the foraets of the tonid zone; which «ppeMB to 
me particnlarly raited te form part of a work bearing ti^e title of the 
j««sent volumes. That which is written down on the spot, eidier in 
die immediate presence of the phenomena, car soon after the reeep- 
tion of the impieeeions which they prpduoe, may at least lay dum 
to more life and freshness than cut be expected in recoUeotioas. 

Descending from west to east the Bio Apnre, the overfiowinga 
of whose waters ajid the inundations produced by them were ootdced 
in the chapter on Steppes and Deserts, wei aciived at it^ jonctifm 
with die Orinoco. It was die season of low water, and the average 
breadth of the Apure was only a little more than twelve hundred 
English feet, yet I fbond the Onnoeo at the confluence of the two 
rivers, not fiv from the granite roek of Curiqoima,. where I was able 
te muMure a base line, still upwards bf 11,430 French (12,180 En- 
glish) feet Ycidtf. Yet this point, f^ e. the Bock of Guriquiiaa, is 
four hundred geographical .miles in a strai^t line from the sea and 
from the Delta of the-Orinooo. I^rt of the 'plaim watered by the 
Apnre and the Fagara are inhabited by ttibes of the Yaroros and 
Aohagoas, who, as they persbt in maintaining their independeno^ 
are called savi^es in die mission villages established by Hie monks : 
th^ mumers, however, are eoaroely more rude than those of the 
Indians of the villages — ^w|io, altbongfa baptized, and living "under 
the bell" (baxo la.oompana), are still almost entirely untaught and 
uninatmoted. 

- On leaving the Islaiid del Diamante, in whidi Zamboa who speak 
Spani^ cultivate sugar-canes, we entered on sCeneB of nature chanut- 
terised by wildness and grandeur. The ur was fflled with coundess 
fht^ of flamingoes (Phoanioopteras) and other water birds, which 
appeared ag^nst the blue-Bky like a dark cloud with coutinnally va- 
rying outlines. The river had here narrowed to between 900 and 
1000 featy and flowing in a perfeody straight line, formed a Jri"^ of 
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canal, enoloeed on either aide by daua wood. The ma^n of tite 
forest preeentB at Qiia jNui a ^ringnlm- appeafuiDe. hi innt of the 
almost impenetrable wall of pani tmakB of Cieaalpiiua, Gednla, and 
Desmauthas, there riaee from the sand; river bea«^, witJt the greatest 
regularity, a low hedge <f Saoso, only fbnr feet high, ocosisdDg of a 
Bnall shrub, Hecmcma oajjtaiieifolia, which forms a new genna (*) of 
the &mily of Euphcnrbiacen. Some dender thcony pt^ms, called 
by the Spaniards Piritu Mid Ccmso (periupe spedes oi MartiDeEia 
and Bactris), stand next; and the whole reaembles a close, well- 
praned gavden hedge, having only oocasionHl openings at considmable 
distuioes from each other, which have doobdeas been made by the 
' larger finir-fboted beasts of Ae forest, to gun easy aeoess to the river. 
One sees^ more eq>eoi^y in the early morning and at sunset, the 
American %eror jagnar, the tapir, and tJiepecoary, lead thdr young 
through these openinj^ to the river to drink.- When startled by 
the pasoug canoe, they do not attempt to regain the forest by break- 
ing tbroibly throng the hedge which has been deaorihed, but one has 
the pleaanie of seeing iheee wild wiimals stalk leisurely along be- 
tweot the river wutthe Iiedge for four or five hundred paces, until 
tStey have reached the neaoest opening, when they disappear throimb 
it. bi the oenrset^ an almost nniutemipted river navigation of 1S20 
geographical miles on the Orinoco to near its sources, on the Gasm- 
quiare, and on the Rio Negro — and during which we were confined 
for seven^'^nr days to a small canoe^-we enjoyed the repetition of 
the same speotaole at several difierent pcnntB, and I may add, always 
with new'deligfat There came down tog^^t ^ drink, to bathe, 
or to fish, gronpe consisting. of the most difierent classes of anim^, 
the larger mammalia being aflsodated with many colored huons, 
pahtraedeas, and prottdly^stej^Hng onrassow and cashew birds (Grax 
Aleotor and C. Pauxi). "Es como en el Patmeo" — it is here as in '■ 
Paradise — said, wUh a pions lur, our steenman, aa old Indian, who 
had been brought up in the house of an eoolasiastie. The peace of 
the gblden age was, however, tar bota prevailing among the animals 
<d thik American pamdiae, which ^jarefiilly watched and avmded 
each other. The Capybara, a Cavy three -(» four feet long (a mag- 
nified repetition of the Brarilian Cavy, Gavla agnti), is devoured in 
the river by the a-ooodilas, and on shore by tho tiger. It rmis m> 
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iadifierentl; that we jrere botsihI tdmer abh to oateh indiTidaslfl 
traia among tlie nnmeroas herds vhich preeentod tbemBelTea. 

Below the nuHioii of Suita Barbiira de ArichHna we paiwed tin 
night tta oBiial, under the open eky, on a Bandy flat on the bank of 
the Rio Apnre, closely bordered by the impenetrable foreet. It was 
not withont difficulty that we succeeded in finding dry wood to kindle 
tbefirewidiwbichitisalwayBoastomiuryinihatcODUtiyto Etorroond 
a biyonao, in order to guard against the attacks of the jagnar. The 
night waa humid, mild, and nHx>nligbt. Sereiat irocodilee approached 
the ahore; I think I have obecrved these animals to be attraioted by 
fire, like onr oray-fi^ and many other inhabitants of the water. The 
. oars of our boat wete placed upright and carefully driven into die 
ground, to form poles fromwhidiourhammockseonldbe suspended. 
B^p stillnefiB prenuled; cmly from time to time we heard the blow- 
ing of the f^«Bh-water dolphins (*) which are pecidiar to the Orinoco 
net-work of rivers (and, according to Colebrooke, to the Oanges as 
&r as Benares), which fidlowed each other in long lines. 

Soon after 11 o'clock such a disturbance began to be heud in the 
. adjoining foresti'that for the remainder ofthe night all sleep iras 
impossiUe. The wild cries of animals appeared to rage throughout 
the f<«eBt;. Among the many Tuces which resounded together, die 
Indians could only recognize those which, after diort pauses in the 
general uproar, were filst heard singly. There was the monotooons 
howliBg of the aluates (the howUng monkeys); the pbantive, soft, 
and almost flute-like toneaof the small sapajous; the snorting grum- 
blings of the striped nocturnal monkey (*) (the IITyctipithicus trivir- 
gatua, which I was the first to describe) ; the interrupted cries of the 
great tiger, the cuguar ot maneless American liolk, tlie peccary, the 
doth, and a host of pwrots, of parraqnas, and other pheasant-like 
birds. When the tigers came tiear the edge of the forest, our dog, 
-which had beftne barked incessantly,' cuae howling to eeek refuge 
under our hammocks. Sometimes the cry of the tiger was heard to 
proceed froiu amidst the high branches of a tree, and was in sudi 
case always accomi»nied by the plwntive l^ing of the monkeys, 
who were seekmg to eao^ from die unwonted pursuit 

If one asks the Indians why this incessant noise and disturbance 
uises on parttcolar nights, tliey answer, with a smile, that " the 
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w wimabi are Kjoidng in ihe bright moonli^t) sad IcaepAig tho feast 
of .ti>e full moon." To me il appeared, (hftt tbe soeiM had. probably 
origJBated in boeoo aoridental oombat, and that benoe t2te diataibame 
had qiread to other aoimals, and dtue the n<)i0e had incnaeed more 
aud' more. The jaguar pnrBoee Ibt peecanea and tapirs, and tlies^ 
jwesBing againfd eat^ oiLw in thor fii^t, braak Uiron^ the inter 
woven Cree-l^ diliibe which inqiede their eao^ie; tita tqiea on tiw 
tops <^ the ime, being frighloied b; Ihe eraah, join tlieir cries io 
those of the larger animab; tiat uoosee tJie tiibea <£ birds, irlw 
build t^dr nests in commnnitioB, and thoa the whole animd world 
beoomes in a state of oommotton. Longer expeDeoDoe taoght ns that 
it is by DO means alw^ the cekbralico of the brightness of the 
moon wiiioh disturbs 1^ repose of the woods: we vitneeaed the 
same occurrence repeatedly, and fooud tliat the Toioes were loudest 
daring nol«it &11b of rain, <a when, with lond peak of tfnmder, the 
flashing lightung iUuminated the deep reuessea of tiie fcxest . Tbe 
goodrnatured franoisoan monk, whi>, althtm^ be had been sofimng 
for several montiis from ferer, aooompanied ns throng tju Gataraots 
of AtnreaandMafparestQSanCadostHithefiiofiegTO, and to tbe 
Brazilian boondary, nsed to say, when feaifol on the closing in of 
night that there might be a- thnnder^toim, "May Heaven grant a 
quiet night both to ns and to the wild beasts of the forest!" 

. Scenes, snob as those I have just described, were wonderftdly 
eontrasted with the stillness which prevails within the tropics dur- 
ing the noontide hours of a day of nwre than usual heat. I 
borrow frmn the same journal the reoolleotions of a day at the 
Narrows of !foiaguan. At this, part of its course the Orinoco 
forces for itself a passage through the wratem portion of the 
Farime Mountuns. What is called at this remarkable pass a 
"Karrow" (Angostura del Baraguan), is still a bed or water-basin 
of 890 toises (6690 En^ish feet) in breadth. On the naked rooks 
which formed t^ shores we saw only, beddes an old withered 
stem of Aubletia (Apeiba tiburba], and a new Apodnea (Alla- 
manda salicifolia), a few silvery oroton ehmbs. A thermometer 
observed in the shade, but brought within a few inches of the 
towering mass of granite rock, rose to above 40° Reaumur (122° 
Fahr.). AU distant objects had wave-lik% undulating outlmes, the 
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tdTect of mirage; not a breath of air Btiired the fine, dost-like eand. 
fHie son was in the Eenith, and the flood of light whioh he ponred 
down npon the rirer, and whioh, &om a slight rippling moyement 
of the waters, flashed sparkling back, rendered still more sensible 
the red haze which veiled the distanoe. All the nt^ed- rocks and 
booldeis aiouad were covered with a ooimtlesa nnmber r£ luge^ 
tbiok-soaled iguanas, geoko-lisardB, «nd ntriously ^tted salaman- 
deiB. Motionless, with i^lifted heads and open months, Aey 
ai^Ktared to inhale the burning ur with eiDstasj. At: saot tames 
the larger animals seek shelter in the- reoeeees of the forest, and 
the birds hide tJiemselves under the thick foliage of the trees, or in 
the cleflB of the rocks ; but if, in this ^parent entire stillness of 
nature, one listens for the &intest tones whioh an attentive ear can 
suae, there is perceived an all-pervading rustling sonud, a humming 
and flntteriug -of .insects close to the ground, and in the lover strata 
of Uie atmosphere. Everything announces a world of oi^anic 
activity and life. In every bush, in the cracked bark of the trees, 
in the earth undermined by hymenopterons insect^ life stirs audi- 
bly- It is, as it were, one of ike many TOioeS of Nature, heard 
only hy the sensitive and reverent ear of her true votaries. 
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ANNOTATIONS AND ADDITIONS. 

(*) p. 205. — " OhaTocteriaA: noma m Araine and Peman."' 
More than twenty di^rent teima might be cited ae used by Arabs 
in Bpeakmg lA steppea (tsnn&h), to denote deserta withoat water, 
entirely Hre, ooveied with dliciouB Band, or intereperaed with spots 
affording soma pasture (wdiara, kafr, mik&r, tih, and mcbme). 
Sahl is a low plain ; dakkoh, a desolate elevated plain. In Persan, 
" beyaban" ngnifiea the turid sandy desert — as~ do the Mogul 
"gobi," and theChineae «han-hai" and "acha-mo." "Yula" is 
a steppe covered tsthei with grasses or herbage than with herbaceons 
plante ; so are also the Mogul " kiidab/' and the Turkish "tala," or 
" tschol," and tie Chinese " huang.'" " Deshti-reft" is ab elevated 
{Jain devoid of vegetation. (Humboldtj Relation hist. t. ii. p. 158.) 

^■) p. 205, — "Ai &e old Cauiluat iaUom." 

Pico, picacho, mogote, oucnnicho, espigon, loma t«ndida, mesa, 

panecillo, farallon, tabloDj peSa, peBon, pefiasco, pe&oleria, roca par- 

lida, laza, cerro, derra, serruua, cordillera, monte, montalla, numta- 

Sneia, eadena ds mantes, los altos, malp^, reventazon, bofti, &c. 

(*) p. 208. — " Where the map had achStiied Montes de Cacao" 
On the range of hills which had been converted into the lofty 
Andes de Cnchao, see my Rd. hist. t. iii. p. 238. 

(■•) p. 211.—" Sermetia." 
The genus Heimeraa, the Sanso, has been described by Boupland, 
and figured in our Plants equinoxlales, t. i. p. 162, tab. xlvi. 

p) p. 212. — " The/redir^uMter do^kin." 
These are not sea-dolphins, ascending the rivers for a great dis- 
tance, as is done hj some species of Pteuronectes (flat fish, which 
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alwayB have both eyes on one tide of the body); for example, the 
limande (Plemonectea Limauda), which comes up the Loire to Or- 
leans. Some aea forms of fish, aa dolphisB aod ekatee, are repeated 
in the great rirers of both oontineiite. The freeh-water dolphin jtf 
the Apure and the Orinooo dlSen spedfically from the DelphinoB 
gangeticDB, as well as from all sea-do^ihiiu. (See my B^- hist. t. iL 
pp. 223 239, 406^13.), 

O p. 212. — " The tiryped nMtwmil vumke^." 
This is the Dooroneonli, or OoEU-eiud of the <}a0siqniare, described 
by me as Simia trivir^ta in my BeoaeQ d'Obeemrfuma de ZoologiQ 
et d'Anatomie wmpacfe, t i. pp. 306-Sll, tab. xxriiL, Hw phte be- 
ing taken from a drawing made by myself from Um living BwiTniil. 
We subsequently saw this soctnmal monkey living in the menagerie 
of the Judin dea Plantes at Paris. (Seethe work above toted, t.ii. 
p. 840.) 8piz also fbmtd tliis remarkable litUe animal <hi the Am»- 
sous BivM, aad called it MyctipitliecDS 

FoTBDAH, /un^ 1849. 



oflb^'Google 



HYPSOMETRIC ADDENDA. 

I AM indebted to Mr. Pendand (whose scientific labors hav« 
thrown BO maeh light on the geology and geography of Bolim^ for 
the following delenninations, which he communicated to me in % 
letter wiitten from Paris, in October, 1848, after the publication ot 
Ua |^«at m&p: — 

If enda of Soma, or Long. Inm Hsighl In 

AseOlnBu. S. IbL OfBenwich. Bi^ish Pcet. 

SouEh Peak .... 15° 51' 33" 68" TO" 56" 21,286 

Non^Peak . .. . 15''49' 18" 88« 3^ 53" 81,043 

Sooth Po^- - - .lavas' 62" 67" 49' 18^ 21,14* 

MiddJePeak - . . Ifl" 38* 26" - 67" 4^ IT" , 21,09* 
North Peak- . • ■ W° 3T 60" ■ 87' 4V 39" 21,060 

The bei^te (with the exception of' the noimportont difi^nce of 
a fewfeet in the South Peak of Ulimani) are the same as those given 
in the map of the Lake of Titaoaca. A dtetcb of the last.named 
mountain (lUimam), as it shows itself in all its' nuqest^ from Lt 
Pas, has been ^Ten by Mr. Praidaud in Qie Jonnul of the Bapl 
Gec^raphical Socnety, vol. v. (1836), p. 77. This was five years 
after (he publioalitHi of the first meaBuremente in the Annnture da 
Bnrean des liong^tudes for 1830, p. 328, which resnlts I myself 
hastened to make known in Germany. (Hertha, Zeitschrift filx 
£M and Yblherlnmde, von Bei^as, bd. ziiL 1829, a. S-29.) The 
Nevado de Sorata is te the east of the village Sorata, or Esquibel: 
it is cdled in the 'Ymarra language, aoocnrding to Pentland, Anco- 
maai, Itampn, and JUhampu. We reoognice in " Dlimani," the 
Ymarra word "illi," snow. 

If, however, in the etalem chain o£ Bolivia the Sorata was long 
awiuued 3718 Frenoh, or 8952 English feet, and the lUimani 267& 
19 
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French, or 2851 English, feet too high, there are in the tooten* 
chiun of the Bame country^ according Ut Pentland'e map of Tificaca 
(1848), fonr peaks to the east of Arica and between lat. IB" 7' 
and 18° 25', all of which, are higher than Chiniboraio, .which is 
21,422 SngUah or 20,100 French feet. Theee foor peaks are— 

PamaiapB .... 21,700 EEglkh feet, or 20,360 French feet. 

Gaalaleiri , . - . 31,960 " ■' 30,604 " " 

Patiuaeota ... - 33,030 " " 30,670 ", " 

Sahama 23,350 ■ - ," ■ 36,971 

Berghaus has applied to the eaBiem and west«m cbMBfi of the 
Andes of Bolivia the investigation published by me in the Annales 
des Sciences Natnrelles, t. iv. 1825, pp. 225-2li3, of the proportioa 
(very different in different mountain chaioe), which ihe general 
height of the ridge, the crest, or kamm (tl)e mean height of the 
passes), bears to the highest summits or ctilminating points. He 
finds, following Pentland'a map, the mean height of die 'passes in 
the eastern chain 12,672 French, or 13,506 English feet; &nd in 
the western chain 13,602 French, or 14,895 English feet. The 
cnlminating points are 19,972 and 20,971 French, 21,286 and 
22,350 English feet; consequently the ratio of the height of the 
ridge to that of the ciilminating point is, in the eastern chain, as 
1 : 1.67, and in the western chain as 1 ; 1.64. {Berghans, JSeita- 
chrjft fiir Erdkande, bwd. ix. s. 322-326.} This ratio, whidi ia, 
as it were, the measure of the subterranean elevating force, is very 
dmilar to that which exists in the Pyrenees, but vety different from 
the Alps, where the mean height of the passes is less as compared 
with Mont Blanc. The ratios are, in the Pyrenees, = 1 : 1.43, 
and in the Alps, = 1 : 2.09. 

Bat, according to Fitzroy and Darwin, the hei^t of the Sahama 
is still flurpassed by 796 French, or 860 Bngbsh feet, by that of &e 
voloaiio of Aeoogagua, on the north-east of Valparaiso, in Chili, in 
8. lat. 32° 89'. The officers of the Adventure and Bea^e, in Fite 
Hoy's Expedition, found, in Angmt 1835, the munmit of Acongagna 
between 23,000 and 23,400 English feet. If we take it at 23,200 
(equal to 21,767 Paris feet), this volcwio wouhTbe 1667 Freoeh, or 
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1777 Eo^Mi/feet higher than the Ghimborazo. (Sita Roy, Towages 
oi the Adventure and Beagle, 1839, vol. ii. p. 481 ; Darwin, Jounul 
of Researches, 1845, pp.^2S and 291.) Aooording to more^recent 
ealoulalaoiiB, Uie height of Aeongagua ia given as 22,431 French, ot 
23,907 English feet. (Maiy S<HuerTille, Ph;^oal Geogr. 1849, 
yoL ii. p. 425.) 

Onr knowledge of the ajBtems of moontuns which, nwth of the 
parcels of 30° and 31° N. lat., are called the Roeky Monntains 
aad the Sierra Nevada of California, haa received meet important 
additions, geologically, botanically, hypsometrically, and geographi- 
cally by astronomical detenninations of position, firotn the excellent 
works of Charles Fr&nout (Oeographical Memoir npon Upper Oali- 
fomia, an illnsbatdoDof his Map of Oregon and California, 1848) ; 
(rf Dr. Wislizenns (Memoir of a Tonr to Northern Mezioo, connected 
with C(4. Doniphan's Expedition, 1848) ; and of lieutenants Abert 
and Peck (Expedition on the Upper Arkansas, 1845; and Exami- 
nation of New Mexico in 1846 and 1847). There prevails throngh- 
ont these different North Americim works it true scientific spirit^ 
which is deserving of the greatest commendaticm. The remarkable 
elevated plain, which rises to an nnintemipted height of four or five 
thonsand French (4260 and 5330 English) feet, between the Rocky 
Monntains aUd the Sierra Nevada of California, of which I have 
spoken in p. 54, and which ia called the Qreat Basin, forms an in- 
land dosed river basin, and has hot springs and salt lakes. None 
of ita riven— Bear Slver, Carson River, and Humboldt River — find 
their way to the sea. The Lake, which I was led by combinations 
and inferences to represent,, in the great Map of Mexico drawn by 
me in 1804, nnder the name of Lake ^nrnpanogosj ia the great Salt 
Lake of Fr^mont^s Mstp : it is sixty geo^pbical miles long, from 
north to south, and ten broad ; aad it communicates with the fresh 
water lake of Utah, which is dtuated at a higher level, and receives 
tiie Timpanogoa or Timpanaazu River, which enters it from the east- 
ward, in lat. 40° 13'. The circumstance of the Timpanogos Lake 
of my map not having been placed by me suffieientiy far to thenorth 
ani west, ia to be attributed to the entire want, at that time, of any 
astnmomical determinations of the position of Santa F6, in New 
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Hexieo. The error aiacnmte, for the weetem margin of die take^ ta 
mhnoet 50 niinnteB 4^ uo; a di^reuce of abeolnte lon^tnde which 
will appeu less snrpridng, if it ie remembered that 017 itiuemij 
map of Gnanaxiiato oonld only be based for 15 degrees of latitnde 
on oompasB sarvejs, or oompaes directdtmB, tot which Iwaa indebted 
to Don Pedro de Rivera. (Humboldt, Egeai poKt sor la Nouvellv 
Eepngne, t. 1. pp. 127-186.) These dlreetiona being differentj; 
eomlnned by my early Jeoeaged fellow-laborer, Herr ¥neaen, and 
myself, gave him ae tlie remit of his combinations 107° 58' trtjax 
Paria, as the lon^tade of Santa F^, and to me as the reanlt of mine 
107° 13'. According to actual aatronomical determinationB since 
obtuned, the tme lon^tade appeaiB to be 108° 22' W. of Paris, or 
106° 00' W. of Greenwich. The relative podtion of the beds of 
foeml salt — feund in "thick strata of red clay," on tlie eonth-east of 
the iahmd-stndded Great Salt Lake (my Lagona de l^panogos), 
and not &r from the present Fort Mormon and the Utah Lake — was 
given with perfect ooircctneBS in my lai^ map of Mexico. I m&y 
refer on this point to the latest evidenoe (rf th% travell^ who made 
the first weU-assnred determinations of geographical position in that 
district : " The mineral or rock salt, df which a spedmen is [^ced 
in CongresB library, waa found in the place maiked by Hnmboldt 
in his map of New Spain (nwthera half), as derived from the jonr- 
nal of t^ misfflonary Father Escalante, who attempted (1777) to 
paietrate the unknown country fiwn Suita F6 of New Mexico to 
Monterey of the Pacific Ocean. South-east of the Lake l^panogoe 
is the chain of the Wha-satoh Mountains; and in this, at the place 
where Humboldt has wntt«n Mmtoffnei de gd gemme, Hm mineral 
is found." ~ (Fremont, Geogr. Mem. of Upper GaUfomia, 1848, ^. 
8 and 67 ; compare Hnmboldt, Esstu politique, t. iL p. 261.) 

A great historical interest attaches to diis part of die highland, 
and more particularly to the eountiy round the l^ke of Timpant^os, 
which is pertiaps the same with the Lake of Tegqayo, the anoestnl 
seat of the Aitees. In their miction from Aztlan to Tula, and to 
the Valley of Tenochtitlan (Mexico), this people made three halting- 
places or stationB, at which the mins of the Casufi grandes are stiU 
to be seen. The first sojourn of the Aztecs was at the Lake of 
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Tegoayo, the second on the Bio Gila, and the third not &r from the 
Presidio de Uanos. Lieatenant Abert &nnd on . the banks of the 
Gila the same immense uni^r of fragments of pottery ornamented 
with painting, and scattered over a considerable tract of ground, 
wl(ich had astonished the .misHonaries Francisco Garces and Pedro 
Fonte in that locality. These remains of the products of human 
skill are supposed to indicate the existence of a former higher mi- 
lizatdon in these now BoUtatyTcgions. Bemains of buildings in the 
singular style, of architecture of the Aztecs, and of their houses of 
seven itories, are also fonnd far to the eastward of the Bio Grande del 
Norte ; for example, in Taos. (Compare Abert's Examination of New 
Mezioo, in the Documents of Coogress, No. 41, pp. 489 and 581— 
605, witJi my Essd pol. t. il. jq). 241-244.) The Sierra Nevada of 
California is par^lel to the coast of the Pacific ; but between the lati- 
tades of 34" and 41°, between San BuenaTentnra and the Bay of 
Trinidad, there rune, on the west of the Sierra Nevada, another 
(smaller) coast chain,of which Monte del Diablo, 3448 French, 3674 
English feet high, is the culminating point In the narrow valley, 
between this coast chun and the great Sierra Nevada, flow from 
the south the IQo de &aa Joaquin, and from the north the Bio del 
Sacramento, on the banks of which, in rich alluvial soU, are the rich 
gold^washings now so much resorted to. 

I have already referred, p. 43, to a hypsometric levelling, and to 
barometric measurements made from the junction of the Kantaa 
Blver with the Missouri to the Pacific, or tbroughont the immense 
extent of 28 degrees of longitude. Dr. Wislizenus has now auccesa- 
fully eontjnned the levelling began by me from the city of Mexico, 
iu die Equinoctial Zone, to the north as &r as Santa F6 del Nuevo 
Mexico, in lat 35° 38'. It wiU be swn, perhaps, with surprise, that 
the elevated plain which forms the broad orest oj^the Mexican 
Andes is far from sinking down, as had long bees supposed, to an 
inooo^erable height. I give here for the first time, according to 
the measurements which we at present possess, the elevations of 
several points, forming a line of levelling from the city of Mexico to 
Santa Fe, which latt«r town is less than four German (sixteen 
English) geographical miles from the Bio del Norte. 

, . Couple , 
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The letters Wb., Br., and Ht, are placed to distrngnuli the Imro- 
metric ineaBarnnente of Dr. Wislizenus, OberbeT^ath Burkart, and 
my own. Wislizenas'bas appended to bis valoable memoir tluee 
Tertacal seotioiiB of the Horface of the groand : ope from Santa ¥€ -to 
Chlhnabiu by Faaso del Norte ; one &om Chihnahaa to Beynoea by 
IWras; and one from Fort Independence (a'Uttle to the east of the 
confloenoe of the AfisBODri and the Kansas Kver) to Santa F^. The 
caloqlalion is founded on daily corresponding obserrationB of the 
barometer, made by Engelmann, at St Lonia, and by Idlly at New 
Orleans. If we consider that the difference of latitade between 
Santa 'F6 and Mexico is 16°, and that thua (apart from deTiatdosfl 
frcon a straight line) the distance in the north and south direction is 
aboTC 960 geographical miles, we are led to inqoire whether there be 
in any other part of the whole globe a ^ilar conformation of the 
earth, equal in extent and elevation (between 5000 and 7000 French, 
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or 5330 and 7460 EnglJBt feet above the lerol of the sea) to the 
highla&d of which I have just given the levelUDg, sad yet over which 
four-wheeled wagfrne can travel aa they do team Mexico to Santa V^ 
It is formed hj the hioad, Tindnlating, flattened creflt of the chain of 
the itfexican Andes, and is not tJie aweUing of a valley betweoi two 
moOatain chains, aa is the case in some other remarkable el^ratiQiifl 
of plain or nndnlatingsorfiice — in the Northern Hemisphere, in the 
" Ontat Baein" between the Booky MoimbuiiB and the Sierra Nevada 
of California, — ^in the Sonthem Hemisphere, in the high plain of 
the Lake of Titicaca, )>etween the eastern and western chmns of the 
Andes of Bolivia, — and in Ada, in the highlands of Thibet, between 
the Himalaya «id the Euen-liin. 
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PHTSIOGKOMT OF PLANTS. 

When the active cilrioBi^ of man is eAgaged in interFo^lang 
Katore, ot wb«i his ima^n&tion dwells on the wide fields of or- 
ganic creation, among the mnltifarious impreasionn vhidi his mind 
receivea, perhaps none is so strong and profound as that of the 
nniveraal profiision with which life is everywhere distributed. Even 
on the polar ioe the ait resoonds witb the cries or songa of birds, 
and with the hum of injects. Nor is it only the lower dense and 
Tuporons strata of the atmosphere which are thus filled with life, 
but also the highw aiod more ethereal regions. Whenever Mont 
Blanc or the enmmits of the GordiUeras have been ascended, Uving 
creatines have been found th^re. On the Ohimborazo, (') eight 
thousand feet higher than Etna, we found butterflies and other 
winged insects, borne by ascending currents of air to those almost 
onapproacbable sotitud^ which man, led by a restless curiositj or 
unappeasable thirst of knowledge, treads with adventorous bat 
cautions steps : like him strangers in those elevated regions, their 
presence shows us that the more flexible organization of animal 
creation can subsist far beyond the limits at which vegetation ceases. 
The condor, (■) the giant of the Vnltnre tribe, oft«n soared over oar 
beads above all the sammits of the Andes, at an altitude higher 
than wonld be the Peak of Tenerifie if piled on the snow-covered 
crests of the Pyrenees. The rapacity of this powerful bird attracts 
him to these regions, whence his fiir-seeing eye may discern the 
objeota of his pursuit, the soft-wooled Vicunas, which, wandering 
in herds, frequent, like the Chamois, the mountain pastures adjacent 
to the re^ons of perpetual snow- 
But if the unassisted eye sees life distributed throughout the 
atmosphere, when armed witii the microscope we discover &x other 
marvels. Rotifene, Braohiono^ and a maltitude of mloroaoopio 
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animalenlce, are ouried op by tlie winds from the snrfoce of evapo- 
ratdng mtatB. These minute CT^&tures, motioalaas nod apparently 
dead, are borne to and fro in tbe air until the falling dews bring 
them back to the surface of the earth, diasolve the film or envelop 
vhieb encloses their transparent rotating bodies, (*) and, probably 
by means of the oxygen which all waters oontiun, breathe new irri- 
tability into their dormant organs. 

According te Bhrenberg's brilliant discoTery, the yellow sand or 
dust which falls like rain on the Atlantic near the Oapa de Verde 
Islands, and is occasionally carried even to Italy and Middle Europe, 
consists of a multitude of silicious-shelled microscopic animals. 
Perhaps many of them fioat fc^ years in the upper strata of the 
atmosphere, until they are brought down by vertical currents or in 
accompaniment with the superior current of the trade-winds, still 
Bosceptibie of revivification, and multiplying their species by ^on- 
taueoua division in conformity with the particular laws of their 
organization. 

But, besides creatures fully lermed, the atmosphere oont^ns in^ 
numerable germs of future life, such as the e^B of insects and the 
seeds of plants, the latter provided with light haiiy or feathery 
appendages, by means of which they are wafted through ^le air 
during long Ejutomnal wanderings. Even the fertUidng dust or 
pollen firom the anthers of the male flowers, in species in which the 
sexes are separated, is canied over land and sea, by winds and by 
the agency of winged insects, (*) to the solitary female plant on 
other shores. Thus, wherever the glance of the inquirer into 
N^ature penetrates, he sees the continual disseminatioh of life, either 
fully formed or in the germ. 

If the aerial ocean in which we are submerged, and above the 
surface of which we cannot rise, be indispensable to the existence of 
organized beings, they also require a more substantial aliment, 
which they can find only at the bottom of this gaseous ocean. This 
bottom is of two kinds; the smaller portion consisting of dry land 
in immediate contact with the external atmosphere, and the larger 
portion oonaiBting of water, which may perhaps have been formed 
thousands of years ago by electric agencies from gaseous substances, 
and which is now incessanUy undergoing decomposition in the labor- 
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Atoiies of Natan, in the donda and in tke pulsating vesBelB of ani- 
-idbIb and plants. Organic fbmiB also deBoend deep beloT the Burfaoe 
of the earth, wherever rain or surfitce water can percolate either by 
natBral eavitiea or b; mines or other excaTstiona made bj man : the 
■ubterraneau oiTptogainio Flora was an object of my scientific re- 
aeanib in the early part of my life. Hionul qiringB of Tery high 
tsmperatore nourish snittll Hydroporee, Gonfeme, and Osoillatoria. 
At Bear Idtke, near the Anlio Ciiole, £Ucbard»on saw the ground, 
which oontinneB frozen tbronghoat the Bommer at a depth of twenty 
mchee, covered with flowering plants. 

■ We do not yet know where life is most abundant — whether oil 
oontineute or in the nnfitthomed depths of the ooean. !rbrongh the 
excellent work of Ehrenberg, " tlber das Verhalten dee kleinsten 
Leben«," we have Been the sphere of organio life extend, and itfl 
homon widen bef«n« oar eyee, both in the tropical parts of the 
ooean and in the fixed or floating masses of ice of the Antarctic seas. 
fjilicions^elled Folygaatrica, and even Cosoinodisoce, with their 
green ovaries, have been found alive enveloped in maaaea of ice only 
twelve degrees from the pole; the amall Uack Glacier flea (Desoria 
glacialia) and Podurellffi inhabit the narrow tubular holes examined 
by .A^aauz in the SwIbs glaciers. Ehrenberg has shown that on 
several miorosoopio Infusoria (Syuedra, Cooconeis) others live as 
parasite, and that in the Gallionellie Buch is their prodi^one power 
of develo^naent, or capability of'divimon, that in the space of four 
days an animalcule invinble to the naked eye can form two cubic 
feet of the Bitin polishing slate. In the sea, gelatinous worms, 
living or dead, shine tike stars, C) and by their phesphorio- light 
change the surface of the wide, ocean intti a sea of fire, ^efisceable 
is the impression made on my mind foy the oalm nights of the torrid 
lone, on the waters of the Pacifo. I still Bee the dark amre of the 
firmament, the oonetellation of the Ship near the aenith, and -that of 
Uie -Cross declining towards the borizcoi, shedding through the per- 
fumed air their soft and planetary lustre; while brj^t furrows of 
flashing light marked the track of the dolphins dmtugh the midat 
of the foaming waves. 

Not only the ocean, but also the waters of our marshe^ hide &om 
OB an innumerable multitude of strange forms. The naked eye can 
20 
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iritt diffionlty diBtiiigiiiah the Cyolidiaa, the Eni^ones, and tlie hort 
of Naiades diTieible bj brandies like the Leniffia or Bnakweedj at 
whicb th^ seek the shade. Other creatures inhabit reoept&clee 
vfaere, the light cannot penetrate, and an atmosphere tuioubIj com- 
posed, hat differing frtnu that which we breathe : sach are the spotted 
Ascaris, which lives beneath the skin of the earthworm; the Leu- 
eophra, of a bright talwety color, in the int«rior of the shme Nuad; 
and a Fentastoma, which inhabits the large pulmonary cells <if the 
ratUeuiake of die tropics ('). There are animalculse in the blood o( 
frogs and of salmon, taid eien, according to Nordmann, in tjbe floids <^ 
. die eyes of fifties and in die gills of the Bleak. Thqs the most hid- 
den recesses of creation t«em with life. We propose in these pages 
to direct our attention to the vegetable world, on the ezirteace (rf 
which that c£ animals is dependent Plants are inoessantly ei^aged 
in disposing into order towards sabsequent organizataon the law 
materials of which the earth is composed : it is their office, by thor 
vital forces or powers, to prepare those snbstances which, afl«r un- 
dergoing a tjionsand modifications, B^e gradually converted to nobler 
purposes in the formation of nervous tissues. In directing on 
consideration towards the vaiions fiunilies of plants, we shall at the 
same time glance at the multitude of animated beings to which they 
afford nutriment and protection. 

The carpet of flowers and of verdure spread over the naked cmst 
of our planet is nneqnallj woven; it is thicker where the sun rises 
bigh in the ever cloudless heavens, and thinner towards the poles, 
in the less happy climes where returning firosfa often destroy the 
opening buds of spring, or the ripening fruits of autumn. Every- 
where, however, man finds some plants to minister to his support 
and enjoyment. If new lands are formed, the organic forces are 
ever ready to cover the naked rock with life. Sometimes, as at an 
early period among ihe Greek Islands, volcanic forces suddenly ele- 
vate above the surfece of the boiling waves a rock covered with 
Scoria: sfflnetimes, by a long continued and more tranquil series of 
phenomena, the crfleotive labors of united Lithophyfes C) raise 
their cellular dwellings on the crusts of submarine mountains, until, 
after thousands of years, the structure reaches the level of the ocean, 
when the creatures which have formed it die, leaving a low flat ocmtl 
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isUifd. Hov are the seeds of plants brought so inunedifttelj to 
these jiew shores ? by waadering Nrda, or by the winds uid wayes of 
the ooeaa f The diatanoe from other ooaste inakw it difficult to de- 
tramme this qneation ; bat, no sooner is tlie rook of the newly raised 
islands in direct contact with the atmoej^ere, than there is formed 
on its suf&oe, in oar northern cotmtrieB, a soft silky net-work, ap- 
pealing to the naked eye as colored spotB and patches. Some of 
these pst^es are bordered by single cv dotable raised lines ronning 
KHind their margins; other patohes are crossed by umilar lioes 
trav^iaing them in various dtrectioDS. Gradoally the light color of 
the patohes becomes darker, tJie bright yellow which was ylsible at 
s distance changeB to brown, and the bloish gray of the Leprarias 
beoomefl a dnatj black. The edges of neighboring patches (^ 
proBoh and ran into each other; and on the dark ground thns 
framed there appear othw lichens, of a circular shape and dazzling 
whiteness. Tbns an oi^ganic film or covering establishes itself by 
flaccesEave layers; and as mankind, is forming settled oommnnities, 
pass throngh different stages of oirilization, so is the gradual pro- 
pagation Bud extension of [danta connected with determinate phyuoal 
laws. Lichens form the first covering of the naked rock, where 
afterwards lo% forest trees rear their airy nammits. The suc- 
oestdve growtli of moases) grasses, herbaceous plants, and. shrabs 
or bushes, occnpes the intervening period of long but undeter- 
mined dnration. The part which lichens and mosses perform 
in the northern oonntrios is effected withia the tropics by Por- 
tnlacaa, Qompbrenas, and odier low and snccolent shore plants. 
The bi^ry ^ the vegetaMe covering of our planet, and its gradual 
propagation over the desert crust of the earth, has its epochs, as well ' 
as that of tbe migrations of the animal world. 

Tet although organic life is everywhere diffused, and the oi^nio 
powers are incessantly at work in reconnecting with each other the 
elements set free by death or dissolution, the abundance and variety 
of orguiiied beings, and the n^tidity with which ^ey are renewed, 
differ in different climates. In the cold sones, the activity of organic 
life undergoes a temporary suspensiou diQ^g a portion of the year 
by frost; fioidity is an essential cmdidcn of life or vital addon, and 
aaimals and plaota, irith the ezoeptioa of mosses and other crypto- 



282 PHTaKKUtOHT OF VLiJm. 

gamift, are in those tegkmi bjiried for several months of each year 
in winter sleep. Oyer a large part of t^ earth, therefore^ th<ire 
eoold only be developed orgwuo forms oapoble of supporting eitlwr 
a oonadenble diminution of hetit, or, being wiHioni leaves, 8 long 
interruption of the vitftl funotious. Thus we see variety aad grace 
of &Tm, mixtnre ot ooliu^ dad genersllj tlte perpetnaUj yonthM 
enei^ and vigor of cranio life, increase as we ftpproaoh the tn^ea. 
This increase can be denied mil; by those who have never qnitted 
Enrope, or who have ne^ected tiie stnd; of pbjdoal geognpby. 
When, leaving onr oak forests, we tmverse the Alpe or thePyreuee% 
and enter Italy or Spain, or when we direct onr attention to some of 
the African shores of the Mediterranean, we might ea^y be led te 
diaw die erroneous inference that hot oonntriea are marlced by the 
absenoe of treee.' Bat those who do bo, fb^et that the South <tf 
Knrope wore a different aspect on the first arrival of Pelasgian or 
Carthaginian colonies; (heyfotget tiiat an anei^it mvilizataonftansee 
the forests to recede more and more, and that the wants and restleHB 
activity of large conuunnities of men gradmdly deq)oil the &oe of 
the earth of the refreshing shades whioh still rejdoe the eye in 
Northern, and Middle Europe, and which, even more than any his- 
toric documents, prove the recent dat« and youthful age of our oivil- 
izatioit. The great catastrophe which oooasioned the formation of 
the Mediteiranean, when the swollen waters of what was previooHly 
an immense lake buret through the barriers of the Dardanelles and 
tif the Pillars of Hercules, ^peara to have stripped the adjacent 
countries of a lai|;e portion of thdi coating of vegetable mould. 
The traditions of Samothraoe, (»} handed down to ns by Qredsn 
writers, appear to indicate Uie recentnesS of the epooh of the ravages 
caused by this great change. In all the countries which surround 
the MedIt«rTanean, and whioh are characterized by beds of the ter- 
tiary and cretaceous periods (nummnlttio limestone and neocomiaa 
rociks), great part of tJie surface of the earth oonusts (^ naked rock. 
One especial cause of the pctnrvsquc beauty of Italian soeneiy is 
the contrast thus afforded between the bure rock and the islands, if 
I may so call them, of luxuriant vegetation soatteied over its snr&oe. 
Wherever the rook is less intersected with fissures, so that it retains 
vat«r at the sur&ce, and whcie it js covered with vegetable monldj 
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there, as on the enchandng shwts of the Lake of Albano, Italy hu 
her oak forests, with glades 'as deeplj embowered, and verdnie u 
fresh as those which we admire in the North of Europe. 

The deserts to the sonth of the Atlas, and the immense phuna OT 
steppes of Sonth America, must be regarded as onl; local phenomena. 
The latter, the Sonth American steppes, are clothed, in the rainy 
season at leastj with grass, and with low-growing almost herbaceons 
mimosas. The Afiioan deserts are, indeed, at all seasons devrnd of 
vegetation; seas of sand, surrounded byfonJst shores clothed with 
perpetual verdore. A few scattered fen pahns alone recall to the 
wanderer's recollection that these awAiI Bolitndes belong to die do- 
miun of the Burne animated terrestrial creation which is elsewhere so 
rich and so varied. The &nlastic play of the mirage, occasioned hy 
the effects or radiant heat, sometimes causes these judm trees to ap- 
pear divided from the ground and hovering above its enr&ce, and some- 
times shoira their inverted image refiected in strata of air undulating 
like the waves of the sea. On the west of the great Peruvian chain 
of the Andes, on the coasts of the Pacific, I have passed entire weeks 
in traversing similar deserts destitute of water. 

The origin of extensive arid tracts destitute of plants, in th& midst 
of countries rich in luxuriant vegetation, is a geognostical problem 
which has hitherto been but little considered, but which has doubt- 
less depended on ancient revolutions of nature, snch as inundations 
or great volcanic changes. When once a reg^ has lost the cover- 
ing of plants with which it was invested, if the sands are loose and i 
mobile, and are destitute of springs, and if the heated atmosphere, 
forming constantly ascending currents, prevents precipitation taking 
place from clouds, (') thousands of years may elapse ere oi^anic life 
can pass frimi the verdant shores to the interior of lihe sandy sea, 
and repossess itself of the domain from which it had been banished. 

Those, therefore, who can view nature with a comprehensive 
glance and apart from local phenomena, may see from the Poles to 
the Equator organic life and vigor gradually augment with the aug> 
mentation of vivifying heat. But, in the coarse of this progressive 
increase, there aie reserved to each zone ita own peculiar beauties; 
to the tropics, variety and ^andeur of vegetable forms; to the 
north, the aspect of its meadows and green pastures, and the periodic 
20* 



234 FBTBIOCIROHT Of VLUFO. 

i»«witkeiiiiig of Dfttnre at the first Iveatb of the mild ui of Biding. 
Each tone, besdes its own peculiar advant^es, has its own diatino- 
tive cliaracter. Primeval laws of oi^aiuEation, notwitibatandiog a 
oertun degree of freedom in the abnormal development c^ idn^ 
parts, bind all animal and v^table forms to fixed eyer-reonniBg 
types. As we recognise in disdnct organic beings a det«nniitBte 
physiognomy, and as desoriptlTe botany and loology, in the restncted 
sense of the terms, consist in a detailed analysis of animal and 
Tc^taUe forms, so each regi<n of iha earth has a natural physiog- 
nomy peooliar to iteelf. The idea indicated by the punter by 
expressions such as "Swiss nature," "Italian sky," &o., rests on.a 
partial pwception of this local cIuTacter in the acfiect' of nature. 
The aiore of the sky, tbe lights and shadows, the haie resting (at 
the distance, &e forms of animals, the snconlency of the plants and 
herbage, the brightness of the foliage, tbe patliae of tbe mountains, 
are all elements which determine tbe total impreeraon charaderistio 
of eaoh district or region. It is true that in every lone the same 
kinds ot rooks, trachyte, basalt, porphyritic schists, and dolomite, 
form groups having the same physiognomy and aspect Tbe green- 
' stone precipices of South America and Mexico resemble those of 
the FichCel-Oebirge of Germany, just as among animals the form 
of the Allco, or native race of dc^ of the New Continent, corre- 
sponds perfectly with that of the European race. For the inorgaiuo 
cmst of the globe shows itself independent of climatic inSnenoea; 
whether it be that difierdnces of climate depending on differences 
of latitu^ were more recent than the formation of the rocks, or 
that the mass of the earth in solidifying and parting widi its beat 
regulated its own temperature, ("*) instead of receiving it from 
without- Thus all the kinds of rook with wMoh we are acquainted ' 
may be met wilii in all parts of the globe, and everywhere afFect 
tlie same characteristio forms. 'Sverywhere basalt rises in twin 
mountdns and truncated cones; everywhere the porphyritic trap 
appears in grotesquely arranged masses, and granite in rounded 
summits. Also similar forms of trees— pines and oaks — adorn the 
declivities of the mountains of Sweden, and those of. tbe most 
southern part of Mexico. (") Yet, notwithstanding thpse corre- 
spondences of fbim, and tiiis ^milarity of outline in the component 
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partsof the piotnro, tiieir gaping ffYta to the iriiole the grwtoit i 
difference t£ ohanoter. 

Mineralogy is not more diBtfuct from geologjr th&n ia the indiTidnal 
deeoriptiou of nattmtl ebjeote from a general description of tiie 
|dijnogiu»ny of nature. Qeoi^ Forster, in the narrative of hie 
nqragea, and in hia other pnblieatiiHU — Qeetiie, io the deaor^tions 
of nature vbich so mtmy of hie immortal works oontidn — BnfFoB, 
Bemardiu de St. Pierre, and Ohsteanbriand, have traced with in- 
imitable truth of description the obaiacter of some of the sonee 
into which the earth is divided. Not only do soeh descriptions 
afford US menbd enjoyment ctf a high order, bnt the Imowledge of 
die diaiaoter which natare asBumes in different rc^^ons is moreover 
intimately connected with the history of man, and fit his dviliiatjon. 
Vtx although the commencement of this <dviliiation is not solely 
determined by physoal relations, ;ret the direction whiob it takes, 
the national chanoter, and the more grave or gay dispoations of 
men, are dependent in a vei; high degree on climatic influences. 
How powerfully have the skies of Greece acted on itn inhabitants I 
The nations settled in the &ir and happy regions bounded by tjie 
Euphrates, the Halys, and the Egean Sea, also early attuned amenity 
of manners and delicacy of sentiment. When in the middle ages 
religious enthusiasm saddenly le-openeA the saoied East to the 
nations of Europe who were Binking back into barbarism, our an- 
cestors in returning to their homes brought with them gentler 
manners, acquired in those delight^ valleys. The poetry of the 
Greeks, and the ruder songs of the primitJTe northern nations, owe 
great part of their peculiar character to the aspect of the plants 
and animals seen by the bard, to the mounttuns and valleys which 
* surrounded him, and to the air which he breathed. And to recall 
m(»e familiar objects, who does not feel himself differently affected 
in the dark shade of the beech, on hills crowned with scattered fir- 
trees, or on the turfy pasture, where t^ wind rustles in the trem- 
bling foliage of the birch? These trees of our tiatlve land have 
often suggested or reealled to our minds images and thoughts, either 
t^ a melancholy, of a grave and elevating, or of a cheerful character. 
The influence of the physical on the moral world — that reciprocal 
aatd myeterione action and reaction of the material estd. the imma- 
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terial — givea to the stud]' of natare, wheit regarded from higber 
poista of view, a peculiar chann, atill too little reoc^;iUEed. 

But if the charadtenadc aspect of different portionB of the earth's 
snrfitoe depeods conjointly on all external pfaenomenarr^f the ooA- 
tours of the mountains, the phydoguomy of plants aaA animals, 
the uoie of the gkj, the form of the clouds, and tite tnnsparenof 
of the atmosphere, all oombine in forming that general impreseioB 
w\acb is tiie result of the whole, yet it cannot be denied that the 
vegetable covwing with which the whole earth is adorned is the 
[Hincipal element in the impr^sion. Animal forms are defirient in 
mjias, «nd the individual -power of motion which animals poeaesa, as 
well as often the smallness of their siae, withdraw them from oui 
a^t The vegetable forms, on the contrary, produce a greater effect 
by thtai magnitude and by their constant presence. The age of 
tjiees is marked by llieir aiie, and the union of age with the mani- 
festatiim of constantly renewed vigor is a diurm peoohar to the 
vegetable kingdom. The gjgantio Dragon-tree of Orotava (") (at 
sacred in &e eyes of the inhabitants of the Cau&ries as the olive- 
tree in the Citadel of Athens, or the Kim of Kpheeus), the diameter 
of which I found, what I viated those Islands, to be more than 16 
feet, had the.aame ccJossal size, when the French adventurerB, the 
B^thencourti, eooqaered these gardens of the Hesperides in the 
be^nning of the fifteenth centory; yet it still flourishes, as if in 
perpetual youth, bearing flowers and fruit. A^ tropical forest of 
Hymeneeas and Cswalpiniess may perhaps preeenl to ns a moDa- 
ment of moro than a thousand years' standing. 

If we'etnbrace in one general vtett the different apeoiea of phfHio- 
^mouB plants ai, present contained in herbariums, the number of 
which may now be estimated at considerably above 80,000, (") we« 
tdiall recognize in this prodi^ous multitude certain leading forms to 
which many others may be referred. In determining these leading 
forms or types, on the individual beauty, the distribution, and the 
g^upng of which the physiognomy of the vegetation of a country 
depends, we must not foHow the march of systems of botany, in 
which from oUier motives the p^ts chiefly regarded are the smaller 
organs of propagation, the flowers and the fimt ; we must, on the 
contrary, oonaider solely that which by its mass stamps a pecnliar 
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tb^naber on the- total inqvoBdoD prodnoed, or on the atpeet of the 
oonn^. Among the leading fomui of Tegel&tiou to which I allo^, 
there are, indeed, some which ocanoide with fiuniUea bekn^ng to 
the " natonl lyetouB" of botatuats. Snoh are the finrns of BanansB, 
Fabn^ Oaenuineie,. and Ooni^ane. Bnt the botanio ■fetemalaBt 
diTidaa many groaps which tlie phTnognosniit is obligGd to unite. 
Wliea ^ante or tnea present thsnselTea in maoea, the wtlinra and 
dvtribntion ot tiie leaves and the fbnn of the atems a&d of the 
bnmches are Mended together, ^e painter (and hero the artaat^s 
deUeate tact asid appreciation of natoro are demanded) esn dislin- 
goiah in the middle ctistanoe and baokgroukd of a landaaape grores 
of palttu w pinea from beeoh woods, bnt he eanmrt distingmsh the 
latter from woods eondsdng of othar dKodnaas forest trus. 

Abore lizteen di&rant forms of Tegetation are principally oon- 
oemed in. iktermiBing the aqieet or phyiicfinomy of Natnre. I men- 
tion Mil J those which I haTaobearved in the cenne of my travels both 
io the New and Old Gonti&antB, where during many yean I haTc at- 
t^timly examined the veffntaiioa of the re^ons eomprised betwem 
th« 30th degree of north and the 12tb degree oi south latitude. 
The nnmber of these forms will no doubt be eonrndemldy aogmented 
ithea traTellers shall have penetmted &ither into the interiiff of 
CoDL^entfl, and diaeorered new genen of pUnts. In the sooth' 
•Mteia part of Asia, the interior of Afiics and of New Holland, 
and in South Ameriea&omtberiTeFof the AmaaonstotheptoTinoe 
of ChiqBJtoB, the vegetatiim is still entirely unknown to us. How 
if at some fotore time a countty should be disoorered in whidi 
ligaeow fungi, Cenomyoe raogiferBu, or moesas, should fwiu tall 
trees ? The Neokera d^idroides, a Q«Tman speoteji of moss, is in 
fiwt arbwefaoent; and bamboos (which are arborescent grasses) and 

I the tre« ferns of the tropios, which ue often highra than oar lime- 
bees, and alders, now present to the fhuopeas a n^t as surprising 
as would be tiutt of a forest of tree moBaes to its discoverer. The 
ab^late sise and the degree of development attuned by OTganic 

. forms of the same fiunily (whether plants or animals), depend oo 
laws whii^ are still unknown to us. In eadi of the great divisions 
d the animal Ungdom, insecta, crastacea, reptiles, biida, fishes, or 
BWCimalift) ^ aiae <tf the body oaoillatfis between oertain extreme 
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limite. But tiiese limits, whioh have been established by. obBerrs- 
tion aa &r as it has. jet gone, may be oorreoted bj the diaooTeiy of 
spedes with whioh we sre still nuaoqnunted. 

In land aniniftle, the hi^ier temperatores of the low latitodes ftp- 
pear to have &Tored organic deTelopment. Ike small and sleBder 
fivm of oni lizards is ezch&^ed in the sonth for the gig^tio, heavj, 
tad cuiraased. bodies of crooodiles. In the formidable tiger, lion, 
and jaguar, we see repeated, on a lai^er scale, the form of the com- 
mon oat, one c^ the smallest of onr domestic uiim^ If we pene- 
tiate into the inteiior of ^e eardi, and search the cemeteries in 
which the plants and animals of the ancient world lie entombed, tin 
fosul rranains wliioh we discover not only annoonoe a distiibntion 
inconEoatent with our piesent olimatea — the; also disclose to ns gi- 
^ntio farms that contrast no less m& those which now sorromid ns, 
than does tiie ample heroism of the Qteeks with the character of 
human greatness in modem times. Has the temperatnre of onr 
planet nnd^one oon^derable dunges—poarablj of periodical re- 
correnoef If the proporti(m between land and sea, and even lita 
hei^t of the aerial ocean and its preeaure, {") hare not always been 
the same, the physiognomy of nature, add the dimwsious and forms 
of or^ized beings^mnst also hgtfe been sabjeoted to various alter- 
ations. Huge Faohydermata, Mastodons, Owen's Mylodon robustus, 
and the Golosaochelys, a land-tortoise above six feet high, have ex- 
isted, and in the vegetable kingdom there have been forests composed 
of gigantjo Lepidodendra, oaotus-Iike Stigmarias, and numerous kinds 
of CycadeiB. Unable to depict Ailly sooording to its present features 
the phymognomy of onr planet in this its later age, I will only ven- 
ture to attempt to indicate the characters which principidly distin- 
gmsh those vegetable groups which appear to me to be most str(HigIy 
mwlted by phynognomio differences. However fevored by the rich- 
ness and flezibili^ of onr native language, it is sdll an arduons «id 
haaardons undertaking when we attempt to trace in words that which 
behngs rather to the imitative art of the pai^er. I feel also the 
necessity of avoiding as much as posuble the wearisome impression 
almost inseparable from all lengthened enumerations. 
'. We will begin with palms, (^) the loftiest and noblest of all ve- 
getable fonns, that to whioh the prize of beauty has been as^gned 
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ity &e etmcuiTent voioe of naliiMis in bU agee; for the eariiest tnTOi- 
lation of mankind belonged to oonntriee bordering on the region irf 
palms, and to parte of Asia vfaere they abonnd. llieir lofty, slender, 
ringed, and, in some cases, prickly BtemH, terminate in aspiring and 
afaining either fanlike or pnnated foliage. The leaves are frequently 
onrled, like &oae of some gramineea. Smooth polished stems of 
palms carefoDy measured by me had attained 192 English feet in 
height. In receding irom the Equator and approaching the temper* 
ate Boue, palms Himiniah in height and beanty. The indigenons 
Teget&taon of Eun^ only oOAprises a single TepreseDtatiTe of this 
form of plants, the aea-eoast Dwarf-palm or Ghammrops, which, in 
Spain aodltaly, extends as hi north as the 44th parallel of lati- 
tude. The true climate of palms has a ntean annual temperature of 
20°.5— 22" Reanmur (TS^.S— 81°.5 Fahr). The Date, which is 
uauii. inferior in beanty to several other genera, has been brought 
fkim Africa to &e^ south of Edu^, where it lives, but can scarcely 
be said to flourish, in a meantempenMnire not exceeding 12° — 13°. & 
Reaumur (59° — 62° .4 Fahr). Stems of palms and fostril bones of 
dephants are found buried benuUi the surface of ihe earth in north- 
em oountries, in positions which make it appear probable that their 
pvesenoe is not to be aocounted for by tJteir having been drifted 
thither from the tropics, and we are led to infer that, in the course 
<tf the great revolutions which our [danet has undei^ne, great 
changes of <dimata, and of the physiognomy of nature as dependent 
on climate, have taken place. 

In all parts of the globe the palm form is accompanied by tliat of 
Plantains or Bananas; the Soitaminete and Mnsacege of botanists, 
Helioonia, Amomnm, and Strelitiia. In t^ form, the stems, 
which are low, succulent, and almost herbaceous, are surmounted 
hy long, silky, delicately-veined leaves of a thin loose texture, and 
Ini^t and beaulolul verdure. Groves of plantfuns and bananas 
form the ornament of mdst places in the equat«Hial reruns. It is 
on their fruita that the subastenoe of a lai^ part of the inhabitants 
of tlie torrid ztme chiefly depends, and, like the farinaceous cereals of 
die North, they ha^fe followed man from the infiincy of his civiliza- 
tion. (*) The aboriginal nte of this nutritious pfant is placed by 
some Asiatic fables or traditions on the banks of the Euphrates, and 
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b; otbeia yn& mon probability, ftt ilie foot of the Hinutlaya. Qio- 
(uan &bte9naiaed the fields of BnnA at the happy native l&nd of th« 
oereolsj aad if in lu^tbem clitaee^ vhere tjom ia cultivated in im- 
mense nnbrokxn fields, their monotononB aape«t adda but little to 
the bean^ of the landscape, the inhabitant of &e trt^oe, on the 
othra hand, in rearing groves of plantaina wberaver he fizee his 
habitation, oontributea to the adornment of Uie earth's wB&se by 
the extension of one <tf tits most ooUe and beautiM fonns 6t iba 
Testable vorld. 

The form of Malvac^ffi (^ and Bombaoea, represented I^ G^faa, 
CavaniUesia, and the Mexican hand-tree CbeiroBtemon, has enor- 
mooalj thick trunks; large, soft, woolly leavee, eiUier heart-ebaped 
m indented J and BOporb fiovers frequently of a pnrple or crimson 
hue. It is to this group of pluits that the Baobab, or monkery 
bread-tree (Adansonia di^tata) belongs, whii^, with a very mode- 
rate elevation, has a diameter of 32 Engliah feet, and is jmibably 
the largest and most uiineut organic monument on our planet. In 
Italy, the Malvaoeie already b^in to impart to the vegetation a 
peculiar Houthem cbaraoter. 

The delicately pinnated foliage of Uie MimoBa form, (") of whudi 
Acacia, Desmantbus, Gleditaohia, PcH-lena, and Tamarindus ate im- 
portant members, is entirdly wanting in our temperate lone in the 
Old Continent, thou^ found in the United, St&tes, where, in oorr&- 
sponding latitudes, vegetati<Hi is more varied and jrok vigwoSs than 
in Kurope. The umbrella-like turangement of the bnmches, resem- 
bUng diat seen in the stone pine of Italy, is very freqnent among 
the Mimosas. The deep blue of the tropic sky, seen through their 
finely divided foliage, has an extremely piototeaque effect. 

The Heath form (*«) belongs more espeoially to the Old World, and 
particularly to the African continent and islands; taking for our 
guides phyriognomic oharaoter and general aspect, we may elasH 
under it the Epacrideae and Dioanese, many Proteacete, and those 
Australian Acacias which have mere leaf-stalks instead of leavee 
(phyllodias). This form has some points of similarity with that of 
needle treee, and the partial resemblance enhances the effect of the 
pleasing contrast which, when these two are placed' together, is 
afforded by the abundant beU-ehaped blossoms of the heat^. Ailxv 
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leeoent Iieaths, like Bome other African plants, extend to tbe nortliern 
shores of the Meditenanean : they adorn Italy, and the cistos-coTered 
gronnde of &e south of Spain. The declivity of the Peak of Tene> 
riffe is the locality where I have seen them growing with the greatrat 
hizomnee. In the oountriea adjoining ^e Baltic, and farther to 
the north, the aspect <^ this form of plants ia- nnwelcome, as xa- 
nonncing steiili^. Our heaths, £rica (Oalhma) yulgaris, Erica 
tetralix, E. carnea, and E. cinerea, are social plants, and for centuries 
agncnltural nations have combated their advance with little bucccsb. 
It is remarkable that the extensive geuuB whioh is the leading repre- 
sentative of thiB form appears to t>e almost limited to one Bide of 
our planet. Of tbe 300 known ^>eeies of Erica only one has been 
discovered across the whole extent of the Now Contdnent, from 
Pennsylvania and Labradc? to Nootka and Alashka. 

The Cactus form, (■>) on the other hand, is almost exolunvely 
American. Sometimes spherical, sometimes articulated or jointed, , 
and sometimes asBomiug the shape of tall, upright, polygonal 
colamns resranbling the p^B of an organ,'this group presentB the 
moet striMng contrast to those of .Uliaoera and Bananas. It com- 
prises some of the plants to which Beraaidiu de St. Pierre has ap- 
plied the term of "vegetable fountains in Uie desert." In tbe 
waterless plains of South America, the animals so&ring from thirst 
seek tbe melon-oactns, a spherical plant half buried in tbe dry sand, 
and encased in formidable prickles, but of . whioh the interior abounds 
in refreshing juice. The stems of the columnar cactus rise to a 
height of 30 or 32 feet; they are often covered with lichens, and, 
dividing into candelabra-like branches, resemble, in physiognomy, 
some of tbe Euphorbias of Africa. 
*! While the above-mentioned [dants SouiiBh in deserts almost de- 
void of other vegetation, tbe Orchidess (") enliven the clefts of the 
nildest rocks, and the trunks of tropical trees blackened by excess 
of heat. This Ibrm (to whioh the Yanilla belongs) is distinguished 
by its bright green, succulent leaves, and by its flowers of many 
colors and strange and curious shape, sometimes resembling that of 
winged insects, and sometimes that of the birds which are attracted 
by ^e perfume of the honey Teasels. Such are their number and 
variety, that, ta mention only a limited district, the entire life of a 
21 
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painter would b« too short tat Hie delineation of all the nu^nifieest 
Orchidese which adran the recesses of the d^p Talleys of tjie Andai 
(rf Pera. 

The GasDarina fonn, (") leafless, like almoet all epeciee of Oactns, 
consiats of treee with branches reaembling the eteSks of our Eqnlse- 
toma. It is found only in tbo islands of the Rtcifio and in India, 
but traoee of the same singnlm rather than beaatifiil (^»e are seen 
in other parte of the world. Plumier'B EqniBetum altiaaimnni, 
I'lffskal's £phedn aphjlla from the north of A&ioa, tbe FeruTian 
Colletiaa, and the Siberian Call^oitum p^lajda, are nearly allied to 
the Oasuarina form. 

As the Banana form shows the greatest expaanon, so tbe greatest 
contraction of the leaf-veBHels, is ^own in CBnusiiias, and in ike 
form of Needle trees (*0 (Coniferw). Pines, Thuiae, and CTpresees 
belcng to this form, which prevails in n(»them rejppns, and is com- 
paratively rare withiitthe tropics : in Damnum and Salisburia tba 
leaves, though the; may still be termed needle-Abaped, are brpade^. 
In the colder latitudes, the never-^ling verdure of this form of tiees 
cheers tbe desolate winter landscape, and telle to the iuhdiitautB «f 
those regions that when mow and ice cover the ground the inward 
lifs of plants, like the Promethean fiie, is never extinct upon our 
planet. 

Like mosees and lichens in onr latitudes, and like Oiohide» in the 
tiopioal zone, plants of the Pothos form (**) clothe paradtioally the 
tiunke of aged and decaying foreet trees : succulent, berbaceous stalks 
support laige leaves, Sometimee sagittate, sometimes eiUier digitate 
or elongate, but aJways with thick veins. The flowers of tbe Aroidese 
are cased in hooded spathes or sbeaths, and in some of them when 
they expand a sensible increase of vital heat is peroeived. StemlesB, 
they put forth aerial roots. Pothos, Dracontium, Galadium, and 
Arum, all belong to this form, which previuls chiefly in the tropiotJ 
world. On the Spanish and Italian shores of the Meditenanean, 
Arums combine with the succulent Tuaul^^, the Acanthus, and 
Thistles, which are almost arborescent, to indicate the increasing 
luxuriance of eoutbem vegetation. 

Next to tiie last-mentioned form, of which the Pothos and Arum 
are representatives, I place a form with which, in the hottest -parts 
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of 6ondi AmeticA, it is freqaenbly associated — ^that of the ttqncU 
MriBing rope-i^ants, or Lianee, (^) which display in those re^ns, 
m PanUiniae, £aiu8terias, Bignonias, and Faasifloras, the utmost 
vigor of vegetatioQ. -It in represented to us in the temperate lati* 
tudes by oar tinning hops, and by oar gtape vineSi On the banks 
of the Orinoco the leafless branches of the Baidunias are often be- 
ttreen 40 and 50 feet long : Bometimes they hang down perpendicu- 
lar]^ from. th« high top of the Swietenia, and sometimes they are 
etj^tched obliquely like the cordage of a ship : the tiger-cats climb 
np and desoead by them with wondeifol agility. 

In s^tmg contrast witb the extreme flexibility and fresh light- 
odored verdure of the climbing plants, of which we have just been 
epealdng, are the ri^d, self-eupporting growth and bluish hue of the 
fiHtn of Aloes, C") which, instead of pliant stems and branches of 
rauvmous length, are either without stems (^together, or have branch- 
less stems. The leaves, which are succulent, thick, and fleshy, and 
terminate in Itoig points, radiate from a centre and form a closely 
crowded tuft. The tall-stemmed aloes are not found in dose clus- 
ters or tliickets like other social or gregarinis plants or trees; they 
staod singly in arid plains, and impart thereby to the tropical re- 
gions in which they are found a peculiar, melancholy, and I would 
almost venture to call it, African character. Taking for our guides 
resemblance in physiognomy, and influence on the impression pro- 
duced by the landscape, we place together under the bead of the 
-Aloe form (from among the Biomeliacese), the Fitcaimias, which 
in the chain of the Andes grow out of clefts in the rocks ; the great 
Poumetja pyiamidata (the Atschupalla of the elevated plains of 
New Granada); the American Aloe (Agave); Eromelia aranas and 
B. karatas ; from among the BuphorbiaCese the rare species which 
have tluck short candelabia-llke divided stems ; from the fiuuily of 
Aaphodelese the African Aloe and the Dragon tree (Draoiena draco) ; 
and lastly, fr\>m ajuong the liliaoeie, the tall flowering Yucca. 

If the Aloe form is charact«ized by an almost moomfiil repose 
and immobility, the form of Graminen, {") especially the physiog- 
nomy of arborescent graaseB, is characterized, on the coutraiy, by an 
expression of cheerfulness and of airy grace and tremiulous lightness, 
combined witli lofty stature. Both in the East and West Indies 
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grovea of Bamboo fonn diaded, over-ardung walla or avennes. The 
smooth polished and often lightly-waving and bending stems of tli^e 
tropical grasses are taller than oor' alders and oak^ The fona of 
GiamiuGSB begins even in Italy, in the Amndo donaz, to rise firom 
the ground, and to determine by height as well as mass the natural 
character and aspect of the Coimtry. 

The form of Ferns, (*) aa well as that of Oraases, becomee enno- 
bled in the hotter parts of the globe. Arborescent ferns, when they 
reach a height of above 40 feet, have something of a palm-Uke ap- 
pearance ; but dteir stems are less slender, shorter, a^d mope rough 
and scaly than those of pahns. Their foliage is more delicate, of a 
thinner and more translucent texture, and the minntely indented 
mar^ns of the fronds arc finely and sharply cnt. Tree fema belong 
almost entirely to the tropical zone, but in that zone they seek by 
preference the more tempered heat of a moderate eleyation above 
the level of the sea, and mountains two or thr^ thousand feet high 
may be. regarded as their principal seat. In South America the 
arborescent ferns are nsoally found associated with the tree which has 
conferred such benefits on mankind by its fever-Jiealing bark. Both 
indicate by their presence the happy region where reigns a soft per- 
petual spring. 

I will neit name the form of liliaceons plants (") (Amaryllis, 
Ixia, Gladiolus, Pancratium), with their flag-like leaves and superb 
blossoms, of which Southern A&ica is the principid country ; also 
the WlUow form, (") which is Indigenous in all parts of the ^obe, 
and is represented in the elevated plains of Quito (not in the ^pe 
of the leaves, but in that of the ramification), by Sohinus Molle J 
Myrtacese, (").(Metrosidero8, Eucalyptus, Escallonia myrtiUoides) ; 
Melastomaoese, (") and the Laurel form. {^) 

It wonld be an enterprise worthy of a great artist to study the 
aspect and character of all these vegetable groups, not merely in 
hot-houses or in the descriptions of botanists, but in their native 
grandeur in the tropical zone. How interesting and instmctdve to 
the landscape painter (") would be a work which should present to 
the eye, first separately, and then in combination and contrast, the 
leading forms which have been here enumerated! How picturesque 
is the aspect of tree-ferns spreading their delicate fronds above (be 
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lanrel-o&Iu of Metiao; or gnmps of jdantaina OTenhadoved by 
arfooiescent grasBoe (Gnaduas and Bamboos)! It is t&e artisfs 
privikge, hariDg studied these gronpe, to oiu^'ie theia : sod tbni 
in his hands the ^rand aiid beaadfbl form of nature which he vontd 
portany resolves tteelf (if I maj Tentnre on the expreaaifm), like the 
written works ofmenf into a few mmple elements. 

It is under the burning rays of a tro]^cal snn that vegetation dis- 
pUys ito moot majestio forms. In the cold north the bark ot trees 
k covered with lichens ftnd mosses, whilst between the tropics the 
Cymbidinm and fragrant Tanill» enliven the trunks of the Anacsr- 
dias, and of the gigantic fig trees. The fresh verdure of the Pothos 
leaves, and of the Dracontias, contrasts with the many-colored flowers 
of the Orchideee. GlimUng Banhimas, Pasnfloras, and yellow flower- 
ing Banisteriaa, twine round the tmnks of the forest trees. . BeHcate 
blossoms Hiring from the roots (^ the Theobroma, md from the Hade 
and rongh bark of the CresoendaB and the Qvatavia. (") In the 
midst of this protiison f^ flowers and fmits, and in the luxuriant 
intertwinii^ of the climbing plants, the nataralist often finds it 
diffionh to discover to which stem the different leaves and flowers 
really belong. A single tree adorned with PanUinias, Bignonias, 
and Sendrolmun, forms a group of plants which, if disentan^ed 
and Bepfmt«d from each other, woidd cover a considerable^ace of 
ground. 

In the tropics vegetation is generally of a fresher verdure, more 
Inxoriant and succulent, and adorned with laiger and more shiniBg 
leaves, than in onr northern climates. The "social" plant% which 
ottea impart so uniform and monotonous a character to European 
countries, are almost entirely absent in the Equatorial regions. Trees 
almost as lofty as our oaks are adorned with flowers as large and as 
beautiful as our lilies. On the shady banks of the Rio Magdalena 
in South America, there grows a olimbmg Aristolochia bearing 
flowers four feet in circumference, which the Indian boys draw over 
their heads in sport, and wear as hats or helmets. (")' In the islands 
of the Indian Archipelago, the flower of the Rafflesia is nearly three 
feet in diameter, and weighs above fonrteen pounds. 

The great elevatjon attained in several tropical countri^, not only 
by angle mountains but even by extensive districtB, enables the 
21* 
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inhalntante of the torrid zone — emroimded by palma, baDanas, and 
the other beantJAil forma proper to those latitudes — to behold abo 
those vegetable forms which) demaading a cooler temperature, would 
seem to belong to other zones. Elevation above the level of tbe sea 
gives this cooler temperature even in the hottest parts of the earth; 
and Cypresses, Pises, Oaks, Berberries, and Aldere (nearly allied to 
oar own) cover tJie mountainous districts and elevated plains of 
Southern Mexico and the chain of the Andes at the Equator. Thus 
H is given to man in those rej^ons to behold without quitting his 
native land alt the forms of vegetatdon d^persed oveir the ^obe, and 
all the shining worlds which stud the heavenly vault from polo to 
pole.(^ 

These and muiy other of the enjoyments which Nature affi)rds 
are wantjng to the nati<ms of the Xorth, Many constellations, and 
many vegett^le forms — and of the latter, those which are most bean- 
tiful (palms, tree ferns, plantuns, arborescent grasses, and the finely 
divided, feathery foliage of the Mimosas) — remain for ever unknown 
to them. Individnal plants languishing in our hot-honses can give 
but a very faint idea of the majestic vegetation of the tropical zone. 
But the high cultivation of onr languages, the glowing foncy of the 
poet, and the imitative art of the painter, open to us sources whence 
fiow abundant compenaalaons, and from whence our imagination can 
derive the livmg image of that more vigorous nature which other 
dimes diqilay. In ttte fii^d North,- in the midst of the barren 
heath, the aolitwy student can apjwopriate mentally all that has 
been discovered in the most distant regions, and can create within 
himself a world &ee and imperishable as tbe spirit by which it is 
oonceived, 
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ANNOTATIONS AND ADDITIONS. 

(') p. 227. — " On the OhMnhoraao, rngJU ^oaxaiaxL fe^ higher ifton 

Smidl singing \aiAs, and even butterflies, are found at sea at 
great distances from Uie coast (as I baVe several times had opportn- 
nities of observing in t&e Pacific), being carried Uiere by the foi-ce 
of the wind when storms cdme off the land. In the same involim- 
taiy manner insects are transported into the upper legions of the 
atmosphere, 16,000 or 19,000 feet above the pluns. The heated 
crust of the earth occanons an ascending vertical current of air, by 
which light bodies are home upwards. M. BouBsinganlt, an ex- 
cellent chemist, who, as Professor ti the newly instituted Mining 
Academy at Santa Fe de Bogota, visited the Gneiss Mountdns of 
Caraocaa, ia.ascendiag to the sommit of the Silla witnessed, together 
with his oompanion Don Mariano de Bivero, a phenomenon afford- 
ing a remai^ble oonlaf demonstration ^ the fact of a verlit^y 
ascending current. They saw in the middle of the day, aboat noon, 
whitish, shining bodies rise from the valley of Caracoas to the stim- 
mit of the Silla, which is 5400 (5755 E.) feet high, and then dnk 
down towards the neighboring sea coast These movements con- 
tinued xminterraptedly for the space of an honr, and the objects, 
which at first were mistaken for a flock of small birds, proved to be 
rauall agglomerations of straws or blades of grass. Boussinganlt 
sent me some of the straws, which were inunediately recognized by 
Professor EnntJi for a species of Yilfii, a genus which, together 
with Agrostis, is very abundant in the {Muvinces of Garaccas and 
Gnmana : it was the yil& tenadsrama of our Synopsis Plantamm 
sequinoctialium Orbis Novi, t. i. p. 205. Sanssnre fonnd bntterfliea 
on Mcmt Blanc, as did Bamond in the solitudes which surround the 
somioit of the Mont Perdu. When Bonpland, Carlos Montofer. 
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and myself reaobed on Hie 2Sd of Jane, 1802, on the eastern 
decliTity of the Chimboraao, the height of 18,096 (19,286 E.) 
feel — a height at whiob the barometer sank to 13 inches 11} 
lines (14,850 English inches), we saw, whiged insects finttering 
around us. We could see that they were Dipteras, resembling 
flies, but on a sharp ridge of rOok (onchilla) oftm only ten 
inches wide, between steeply deseending masses of snow, it was 
impoedble to cat«h the insects. The height at which we saw them 
was nearly t^ same at which the nnoovered trachytic rock, jneroing 
throogh the eternal snows, gave to o^ view, in Lecidea geo- 
grafdiica, tlie btst inees of v^^tation. The insects were flying at 
a hoght of abont 2850 toises (18,225 E. feet), or about 2600 £. 
feet higher than Mont Blanc. Somewhat lower down, at about 
2600 tolaee (15,623 E. feet), also therefore within the r^on of 
peipetnal snow, Bonjdand had seen yellow batterfiies flying very 
nexr the groand. Aoeoidisg to out present knowledge, the Mam- 
malia which live nearest to the le^oa of perpetual mow are in the 
Swiss Alps, the Marmot which E^ps through the winter, and a 
y»y Small field-mouse (Hypndffios niTalis), described by Martans, 
which on the Faulhom lays up a store of the roots of phsncga- 
mous alpine plants almost under the snow. (Aotes de la Sod&£ 
HelT^tiqae, 1843, p. 824.) The beautiful Chinchilla, of which 
the l^gbt and dlky fiir is so mnoh prised, is often supposed by 
Eunqieuis to be an inhabitant of the iag^ mountain re^ona of 
Chili: this, however, is an error; dte Chinchilla laniger (Q-ray) 
only lives in the mild temperature of the lower Bone, and is not 
found farther south than the parallel of 35°. (Claudio Gay, His- 
toria fisica y poliljca de Chile, Zotdogia, 1844, p. 91.) 

While oo onr European Alps, Lecideas, Farmelias, and Umbili- 
carias fwm only a few colored patches on the rooks which are not 
completely covered with snoW, in the Andes, beauldiul flowering 
phsDogamons plants, first described by us, live at elevationa of 
thirteen to fourteen thousand feet (13,700 to nearly 15,000 £.). 
We found there woolly species of Gulcitium and Espeletia (C. 
nivale, C. rufesceus, and C. reflezum, E. graudiflora, aud E. argen- 
tea), Sida pichinchensis, Kanunculus nubigenos, R- (Jusmanni wiUt 
red or orange-colored blossoms, the small moss-like umbelliferous 
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plant Mjirhia andioolo, and Fragosa arctioideB. On the declivity 
of the ChimlxH^so the Saxifcaga bonesiiigttulti, described by Adolph 
Brongniart, grows beyond the limit of perpetoa! snow on loose 
boulders of rock, at 14,796 (15,770 E.) feet above the level ttf ihe 
sea, not at 17,000, as stated is two estimabte English journals. 
^Compare my Asie Centrale, t. iii. p. 232, with Hooker, Journal of 
Botany, vol. i. 1834, p. 827, and Edinburgh New Philoe^^hical 
Journal,- vol. xvii. 1834, p. 380.) The Saxiir^e discovered by 
Bousmigaalt is oertainly, up to the present time, the highest 
known phienogainoas plant on the sniface of the earth. 

The perpendicular height of the Cbimboraio is, according to my 
trigonometrical measurement, 3350 toises (21,422 E. feet). (Ke- 
cueil d'Observ. Astron., vol i., Introd., p, Ixxii.) This result is 
mtermediate between those given by I^nch and Spanish acade- 
micians. The differences depend, not on different aesunptions for 
le&action, but on differences in the reduction of the measured base 
lines to the level of the sea. In the Andes, this reduction cotdd 
only be made by the barometer, and thus every measurement called 
a trigonometric measurement is also a barometric one, of which the 
result differs according to the first t«rm in the Simula employed. 
If in nAiaina of mountains' of great mass, such as tbe Andes, we 
insist on detenninmg thc'greater part of the whole altitude trigono- 
m^trioally, m«tBuring ft«m a low and distant point in the plun or 
nearly at the level of the sea, we can only obtain veiy small angles 
of altitude. On the other hand, not only is it difficult to find a 
convenient base among mountains, but also eveiy step increase^ the 
portion of the height which must be detennined barometrically. 
These difficulties have to be encountered by every trav^er who 
selects, among the elevated i^ains which' surround the Andes, the 
station at which he may esecute his geodesical measnr«nents. My 
measurement of the Chlmboiazo was made from the plain of Tapia, 
which is covered with pumice. It is situated to the west of the 
Bio Chambo, and its elevation, as determined by the barometer, is 
1842 totses (9477 E. f^t). The Uanos de Luisa, and still more 
the plain of gisgun, which is 1900 taises (12,160 E. feet, high), 
would have ^ven greater angles of alfitude; I had prepared 

" , . Coojic 
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ereiTUuDg for making the meaonreiiKiil at the latter ebdmb, iriken 
tliick olouda concealed the gnmmit of OumbotazQ. 

Thoae who are engaged in investigations qn l&ngnagee ma; not be 
unwilling to find here some conjectures respeolang the etymology of 
tiie widely celebrated name of Chimbonuo. Ghimbo is tlie name 
of the CorregimieDto or Oiatnct in which the mountain of Chimbo-- 
razo is situated. La Condomine (Yoyage k I'Equatear, 1751, p: 
184) deduces Chimbo from "ciiimpani," "to pass over a river. " 
Chimbo-ra^ signifies, aooording to him, " la neige de I'autre bdrd," 
because at the village of Chimbo one croaees a stream -in full view 
of the enormouB s&ow-olad mountain. (In the QiiichDa language 
" chimpa" mgnifies the "other, or ferther ride;" and chimpani rigoi- 
fies to pass or cross over a river, a bridge, &o.^ Several nativee of 
the province of Quito have assured me that ChimboraEO signifies 
merely "the snow of Chimbo." We find the same termination in 
Carguto-raio. But raio appears to be a provincial word. Hie. 
Jesuit Holgoin (whose excellent " Tocabn|ario de la Lengua gene- 
ral de todo el Pern llanrada lingua Quichna 6 dd Inca," printed at 
Lima in 1608, is in my possession) knows nothing of the word 
"raao." The genuine word for snow is "ritti." On the other 
hand, my learned Mend Professor Buachmann remarks that, in the 
Chinchaysuyo dialect (spoken north of Cnzco up to Quito and 
Pasto), raja (the J ^parenlly guttural) sign^ea snow ; see the 
word in Joan de Figueredo's notice of Chinchaysnyo words ap- 
pended to Diego de Tcnres Ruhio, Arte, y Vocabnlario de la Lengna . 
Quichua, reimpr. en Lima, 1764; fol. 222, b. For the first two 
syllablea of the name of the monntun, and for the village d 
Cliimbo (as ohimpa and chimpani suit badly cai acoonnt of the a), 
we may find a definite significatiim by means of the Quichna word 
cliimpn, an expression used for a colored du«ad or fringe (sefial de 
lana, hilo d borlilla de colca^s) — for the red of the sky (arreboles) — 
and for a halo round the sun or moon. One may ti; to derive the 
name of the mountain direcUy from this word, without the inter- 
vention of the vilUge or district. In any case, and whatever the 
etymology of Chimborazo may be, it most be written in P«:aviaD 
Chimporazo, as we know that the Peruvians have no b. 
But what if the name of this giant mountain should have notliing 
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in ecanmon with the langs&ge of the Incaa, but diodld havvde- 
soended iiiHii a more remote aiitiqnityf According to the gen.eially 
xeoeived tradition, it was not long before the aimaX of the Spaniai^ 
that the Inca or Qoiehiu langoage was introduced into the kingdom 
of Quito, where the Punu; language, which has now endrel; 
. perished, had pietionsly ia«vailBd. Other names of monnt^ne, 
fiohindka, IlimBaa, and Cotopaxi, have bo eignifieation at idl in the 
language of the Incaa, and are. therefore oerttunly older than the 
introduction of the worship of the ffun and the oourt language of the 
rulen of Cnzco. In all parts of the world the names of mountuna 
and rivers are among the most andent and most certain miMiuments 
or memorials of languages ; and my brother Wilhelm von Hum- 
boldt has employed these names witli great sagaoity in hia reacarcheH 
on the former difiiiBi<Mi of Iberian nations. A singular and unes- 
peoted Eitatement has been put forward in reo«it years (Velasoo, His- 
toia de Quito, 1. 1. p. 185), to the effect that "the Inoas Tupac 
Xnpanqui and Huayna O^tao were sstcousbed to find at their first 
conquest of Quito a dialect of the Qolohua language already in use 
among the uatiTOS." Presootl, however, appeals to regard this 
sUt«inent as donbtfU. (Hist, of the Conqiteit of Peru, vol. i. 
p.Ilfi.) 

If tbe Pass (rf St Gothard, Mount AUme, at the lU^, were 
|daoed on the summit of the Chimboraio, it would form an elevation 
equal to that now ascribed to the Dhawala^ri in t^e Himalaya. 
The geologist who rises to more gweral views oouneoted with the 
interior of the earth, re^uds, not indeed the direction, but the rela- 
tive height of the rocky ridges which we term monntwichuns, as 
a phenomenon of so little import, that h& .would not b& astraiished 
if t£«re should one day be discovered between the Himalaya and 
Ab Altai, summits which ^ould snrpasa the Dhawalagiri and die 
Sjawahir as much as these surpass the Ghimb<»aso. (See my Yues 
des Cordill^es et Monnmens des penpks indigfineB de TAm^rique, 
t. i. p. 116; and my notice gn two attempts to ascend tiie Chimbo- 
raio, in 1802 and 1831, in Schumacher's Jahrbuch for 1847, s. 176.) 
Hie great he%ht to which the snow line on the northern side of the 
Himalaya is raised in «ummer, by the influence of the heat retnnied 
by radiation from the high plains of the interior of Afda, renden 
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ihem moutttuns, &lliioiigh Bitnated in 29 to 80} degrees of latitode, 
as acoessible as the Pemvian Andea within the tropics. Captain 
(Gerard has atuuned on the Tarhig&ng an devatioo aa ^reat, and 
perhaps (aa is maintained in the Critical Besearches on Philosophy 
and Geograph;) -117 English feet greater than that reached by me 
on the Ohimboraio. Uufi^tauately, as I have shown more at large 
in another plaoe, tltese monntun journeys beyond the linut^ ol per- 
petual snow (however they may engage the curiosity of ^e pabliG) 
are of -only very inconsiderable Bt^entdfic use. 

C) p. 228.— 'TAe Cbndw, (Ae ffiant of the Vvitwe tribe." 
In my B«cueil d'Obaetvations de Zoologie et .d'Anatomie com- 
part, Td. i. pp. 25^6, 1 have given the natnial history of the 
Condor, which, befbre my journey to the equatorial re^ons, had 
been much misrepresented. (The name of the bird is properly 
Cnntor, in the Inoa language ; in Chili, in the Arancan, Mafiqne ; 
Sareoramphus Condor, of Dom^ril.) I made and had engraved a 
drawing of the head from the living bird, and of the dze ot nature. 
Next to the Condor, the L&nimei^er of Switierlaud, and the Faleo 
destructor of Daudin, probably the Fabo Harpyia of linniena, are 
the largest _^^i^ birds. 

The re^on which may b6 regarded as the Ordinary haunt of the 
Condor be^ns at the height of Etna, uid comprises atmoepherio 
strata &oiii ten to eighteen thouatmd (about 10,600 to 19,000 
English) feet above the level of the sea. Humming birds, which 
make summer excursions as fiir as 61° N. latitude on the north- 
west eoaat of America on the .oae hand, and &e Tierra del Fu^ 
on the other, have been seen by Ton Xschndi (Fauna Peruana, 
Omithol. p, 12), in Puna, aa high as 13,700 (14,600 English) 
feet. There is a pleasure in Comparing the largest and the smallest 
of the feathered inhabitants of the aai. Of the .Condors, the 
largest individuals found in the chwn of tJie Andes round Quito 
measured, with extended wings, 14 (nearly 15 English) feet, and 
the smallest 8 (8} English) feet. From these dimensions, and 
fcdta the visual angle at which the bird often appeared vertically 
above our heads, we are enabled to infer the enornuius height 
to which the Condor soars when the sky is serene. A visual angle 
of 4', for example, pves a perpendicular height above the eye 
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at 6876 (7330 English) feet The cave (Machay) of AntJeaiw, 
which. IB opposite the mountain of Chnsanlongo, and from whence 
we measured the height (^ the Boariug bird, is 14,958 (15,942 Eng- 
lish) feet above the enrfece of the Pacific. This would give the 
absohite height attained by the Condor at iiill; 21,834 (28,270 Eng- 
lish) feet; an elevation at which the barometer would hardly reat^ 
12 Erench inches, but which yet does not Btuq)as« the highest snni- 
zoitB at the Himalaya. It is a remarkable phjnolo^oal phenome- 
non, that the same Ih^, vbieh can fly round in oiroles for hours in 
Togioua of an atmosphere bo rarefied, should eomotimes suddenly 
descend, as tm tlie western declivity of the Tolcano of Fichinoha, to 
the sea-Bhtxe, thus pttasing rapidly through all gradations of climate. 
The membranonB ur-bags of the Ckmdor, if filled in the lower redone 
ot the atmosphere, most undergo extraordinary disten^on at alti- 
tudes of more than 23,000 Ikiglish feet. .UUoa, more than a cen- 
tury '^0, exivesBed his astonishment that the vnlture of the Andes 
~ oonld Boax in re^ons where the atmospheric pressure is less titan 11 
Ereneh inches (Toyage de I'Am^qne M^dionale, t. IL p. 2, 1752; 
Obeervalions astrooomiquJes et physiques, p. 110). It was then be- 
lieved, in analogy with experiments under the ui^nmp, that no 
yimtl could live in so low & pressure. I bave myself, as I have 
already noticed, seen the barometer siok on die Ohimbonoo to 13 
Erench inches 11.2 lines (14.850 English inches). Man, indeed, 
at such, elevations, if Wearied by muscular exertion, finds bimsrif in 
a state of very padnfnl exhaustion ; but the Oondor seems to perform 
the fimctiong of respiration with equal facility under piessDres of 80 
and 13 English inches. It is ^paiently of all living creatures on 
our planet the one which oao remove atpkasure to the greatest dis- 
tance &om the surface of the earth; I say at pleBsure,'f(v minute 
uBecta and aiUcions^helled infusoria are carried by the ascending 
cnrrent to posmbly still greater elevatjons. The Oondor protukbly 
flies higher than the altitude found as above- by computation. I re- 
.member oa the Cotopaxl,- in the pumice plain of Sunignaicu, 13,678 
(14,470 English) feet above the sea, to have seen the bu^ soaring 
ktaheight at which he appeared only as a small black speck. What 
IB tJie smallest angle under which feebly illuminated objects can be 
discerned? Thai form (linear extension) has a great infioenoe on the 
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tninimnm of this ui^e. The tnuispareDoy of the monntaiti atrno- 
ephere &t the Equatoria inch that, in tJte {ffovisoe o! Quito, as I have 
eleevhere noticed, the white mantle (» Ponefao oS a hcoWmtm wu 
distingakhed with the naked eye at a horisontal distance of 84,132 
(89,666 Ilngligh) feet; ^erefinv under a yiao^ uigle of 18 seoondB. 
It was m; friend Bonpluid, whom, from the pleasant country seaA 
of the Marqnee de Selvakgre, we saw moTing along the &ee of a 
black preciinoe on t^e YoIcmio of ESchincha. Lightning condaotora, 
being long thin, objectia, are seen, as has already been remarked by 
Ar^o, from the greatest distances, and under tile anaHest angles. 

The aoeonnts of the habits of tjie Condor in tJie monntainoas 
dietricte of Qoito and Pern, ^eD by me in a monograph on this 
powerful bird, hare been confirmed by a later bareller, Oay, who 
has explored Hie whole of Chili, end has desoribed that conntiy in 
an excellent wco'k entitled Hifitoria firaca y polltica de Chile. The 
Condor, which, like the Lamas, Yiconas, Alpacas, and Gnuiaooe, 
does not eKt«nd beycmd the Equator into New Granada, is found as 
far Bonth as itt& Struta of Magellan. In Chili, as in the moantain 
plains of Quito, the Condors, whi<m at oUier times lire either soli- 
tarily or in pairs, assemUe in flotjkB to attack Iambs and cAlvee, or 
to oarry off yoong Goanaoos (GufuiaoiUos). The mTi^es annnally 
committed among Ae heids of sheep, goats, aod cattJe, as well as 
among tiie wild Vienna^ Alpacas, and GttMoacoB of the Andes, ue 
Tery consideTable. The inhabitante of Chili assert that, in cqitivitf^, 
the Condor can support forty day^ hunger ; when free, his voracity 
is excessive, andj vulture Jike, is directed by pref^r^ice to dead lesh. 

The mode of capture of Condors in Peru by means of p^isade^ 
as described by me, is practiced with equ^ saccese in Chili. When 
the bird baa gorged himself with flesh, he cannot rise into the air 
without first runnktg for some little diBtanc»>with his wings half ex- 
panded. A dead ox, in whioh deciHnposition is be^nning to take 
place, is strongly fenced round, leiLving witliin the fenee only a sibaU 
space, in which the Condors attracted by the prey are crowded toge- 
ther. When they have gorged themselves with food, the palisades 
not permitting l^em to' obtiun a start by fanning, they become, as 
remarked above, nnable to rise, and axe either killed with dubs bj 
the oounlsy ^ple, or b^en tdive by tJie lasso. Oa the Snt deda- 
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jmtiaa of the politioBi independence <^ Chili, tiw Condor s|>pe(uied 
OB the coinage as the symbol of strength. (Claudio Qaj, Historic 
firacft y pc4itioa de Chile, pablioada b^o loe auaplcios del Snptemo 
GdlnMno; Zoolo^ pp. 194-198.) 

Far more naefol thui the Condor in the gneftt eoonomy of Natm^ 
in the- remOTftl of putrefying animal Bubstanoee and in thna puri^ 
ii^ the <ui in the sEoghborhood of human habitations, are the diSer- 
est t^eoies of Oallinasos, of whioh the number of individuals is 
mooh greater.' In tropcal America I have sometimes aeen as many 
as 70 w 80 assembled at once rotmd ft dead animal } and I am able, 
as au eye-mtoese^ to confirm the &ct long since stated, but which 
has lecoitly been doubts 1^ omithpkig^sts, c€ the whole assembly 
of tlieee biids in eueh cases taking flight on the appeuanoe of a 
sin^e .king^TuItnie, who yet is no laiger. than t^ Gitlliiiazoe. No 
oombat eyer takes place; but tbs Oallioaios (tJie two spedeB of 
whioh, Cathaites nmfon and C. aura, have been confounded with 
eacii other by an UKfortimately fluotoating aomenelatnre) appear to 
be terrified by the sodden appeannoe and .conrageons demeanor (^ 
(be riohlyvColored.S&rooramjAna.papa. As the aadent Egyptians 
proteoted the bird whioh rend^^ them similar serrices towards the 
pnr^oataon of their atmosphrae, so in Peru the oareless or wantrai 
hilling of the Gallinazos is punished with a fine, which in some towns 
amounts, aoonding to G^, to 300 piastres for each bird. It is a 
remarikable drcnm Stance, stated so long ago as by Don Felix de 
Asaia, that these Bpetues of Tultures, if -taken young and reared, 
will so accustom themselves to the person who feeds them, that they 
will follow him on a journey for many mile^ fiymg after the wagon 
in whi<ah he travels OTOr the I^mp^ 

(») p. 228.—" l%ea- TOtatine bodies." 
.F<Hitana, in his ezceUent work " Uber das Yipemgift," bd. i. s. 
62, relates tiiat he Buooeededj in the course of two hours, by moans 
of a drop of water, in bringing to life a rotifera which had lain 
Cht two years and a half dried- )ip and motionlesB. On the action 
and effect of water, see my " Versuehe iiber die g/aeizte jUuBkel-nnd 
Nerren&ser," bd. ii. s^ 250. 
What has been called the EoriTi&ation.cf S 
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tiont have been more exact and have had to undergo stricter crid- 
dsm, -has been the subject of much animated diseussion. Baker 
termed that be bad resoscitated, in 1771^ paste-eels which Needham 
had given him in 1744 1 Fmnz Bauer saw hia Tibrio tritdcr, which 
had been dried np for four years, move ag^ (m beiag moistened. 
An extremely careful and experienced observer, Doy^re, in hk 
H^moire but les Tardigmdes, et sur lenr propri^t^ de revenir & la 
vie (1842), draTrs from hip own fine experiments the following coo- 
clnuons : Botifene come to life, t, e. pass from a motionless Gt»te 
to a state of motion, after having been exposed to temperatures (^ 
19°. 2 Reaumur below, and S6° Beaumur above, the freezing point; 
I. e. frwn 11''.2 to 113'.0 Fahr. They preserve the capability of 
apparent revivifieataon, in <foy matd, up to 66° ,4 K. (158" .9 Fab.); 
but they lose it,- and cannot be excit«d afresh, if heated in moitt iand 
to 44" only (131°.0 Fah.) . Itayfe-e, p. 119. The possibility of 
revivification or reanimation is not prevented T)y their being placed 
for twen^-cight days in bforometer tubes in vacuo, or even by the 
application of chloride of lime or snlphurio arad (pp. 130— 1S3). 
Doyfere has also seen the rotifCTse come to life again very slowly after 
being dried without sand (dess4ch^ k nu), which Spallanzani had 
denied (pp. 117 and 129). "Toute dessiccatatoi faite h. la tonp^ra- 
fure ordinaire pourroit souSrir des objections auxquelles Temj^oi dn 
vide sec n'e&t peut^Stre paS compt^lement repondu : mats en voyant 
lee Tardigrades p^rir irr^ocablement k use tnnp^iature de 44°, si 
lennHiiBsns sont p^^ti^ d'ean, tandis quedess^^h^ Us supportent 
sans p^rir one chaleor qu'on pent ^valuer & 96° Beanmur, on di^t 
6tre disposd & admettre que la revivification n'a dans I'anim^ d'antre 
condition qoc I'int^grit^ de composition et de connexions organiques." 
In the same Way, in the vegetable kingdom, the sporul^ of crypto- 
gamia, which Konth compares to the propagation of certain phimo- 
gamoua plants by bnds (bulbilhe), retain, their germinating power in 
the highest temperatnres. According to the most recent experiments 
of Payen, the Bporules of a minute fimgus (OSdium aurantiacum), 
which covers the crumb of bread with a reddish, feathery coating, do 
not loae their power of germination by being exposed for half an 
hour in closed tubes to a temperature of from 67° to 78° Beanianr 
(182°.75 to SOT^.S Vtia.), before being strewed on fresh, perfectly 
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■an^xnlt don^ Haj not the newly diBoovered monad (Uoiuu pro> 
digiou), wMoh mnaes blQod4ike spots on mealy sibstaiioea, h&ve 
t)eea DUBgled with this ^gus ? 

Sthienberg, in .his great work on Infusoria (e. 492-496), has 
given tJie moat oomplete hiatoiy of all the mvestig&tioiis which have 
ita&en place ob tAat is called the leTivification of Botifene. He 
believes tliat, in spite of all -the means of desiccation emi^oyed, the 
organi2atioD'dnid still remains in the af^tarently dead animal. He 
oouteets the hypothcHS-of " latent life ;" death, he »ys, ia not "life 
Jateut, hot the want c^ life." 

We hare erideuee of the diminnlioo, if not of the entire disap- 
peannoe or sQq)enBion of oi^anic AmctacOis, in the hybernation or 
winter slc^p both of warm, and oold-blooded animals, in ^e dormio^ 
marmots, sand martins (Hiroudo ripana) aooM^ng to Cnvier (B^ne 
animal, 1829, t. L p. 396), frogs, and toads. Frogs, awakened from 
wintflr-aleep by warmth, «an support an eight times' longer stay 
under water without being drowned, than frogs in the breeding seft- 
BOQ. It would seem as if the Amctions of the lung^ in respiration^ 
for some time aiter their excitability had been suspoided, required a 
less degree of activi^. The circumstuice of the sand-martin s«ne- 
dmos bmying itself in tt- morass is a jAenomenon which, while it 
seems not to admit of donbt, is the more surprimng, as in birds 
respiration is bo extremely energetic, that, acoording to Layoisier'B 
experiments, two small sparrows, in th^ ordinary st(i4«, deoomr 
posed, in the same q«ce of time, as mnob atmospheric ur as a per- 
pome. (LaToisier, U^oires dcChimie, t. L p. lid.) The winter- 
sleep of the swallow in question (the Himndo riparia) is not sup- 
posed to belong to the entire species, but only to have been obserrcd 
in some indindoals. (Milne Edwards, £!l6mens ds Zoologie, 18S4, 
p. 643.) 
- As in the cold tone, the depriTstion of heat canaes some animals 
to &11 into winter-sleep, so the hot, tropical countries afford an 
aoalogons phenomenon, wluch bas not been snffioiently attended to, 
and to which I hare applied the name of snmmer-sleep. (BSlation 
historique, 1. 11. pp. 192 and 626.) Dron^t and continuous high 
temp^^tnres ajpb like the odd of winter in diminiflhing excitability. 
In MadagMoar (which, with the exception of a very small portion at 
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ite BOnthem eztivinjtj, is entiid; within the tzopioal lone), afl-Bio- 
gnifere had befiae obBeryed, the hedgehog-like Tenreoa (Centene^ 
Illiger), one speciea of which (G. eoaudatns) has been introdnoed 
into the Isle of Fronoe, Bleep dtiring great heat DesjaidiuB mskes, 
it is trae, the olgectjon tbat the time ef their alnmber is the winter 
season of the southern hemisphere; bnt in a country In which the 
mean temperature of the coldest month is 3" B«aumur (6°. 75 Fahr.) 
above that of t^e hottest month in Paris, this circtunBtaiice cannot 
change the three months' "summer-sleep" of ihe Tenrec in Mada- 
gascar and at Port Louis, into what we understand by a winter-fdeep, 
. or state of hybernation.- 

In the hot and dry Beason, the ciwodile in the Llanos of Vraio- 
zuela, the land and water tortoises of the Orinoco, the huge boo, and 
several smaller kinds of serpents, become torpid and motionLess, and 
lie incrusted in the indurated soil. The misEUonarry Gill relates 
that the natives, in seeking for the slamberiug Terekai (land tor- 
toises), whidi they find lying at a' depth of wsteeu' or seventeen 
inches in dried mud, are somelomes bitten by sei^nta which beo^ie 
suddenly aroused, and which had buried themselves at the same time 
as the tortoise. An excellent observer, ]>. Peters, who has just 
returned from the East Coast of Aftiea, writes thus to me mi the 
subject: "Boring my short Btay at Madagascar, I could obt^ no 
certain information respecting the Tenrec ; but, on the other, hand, 
I know that in the East of Africa, where I lived for several years, 
differ^t kinds of tortoises (Pentonyx and Trionchydias) pass months 
during the dry season of this tropicd country enclosed in the dry, 
hard eartb, and without food. The Lepidoeiren also, in places vrhexe 
the swamps are dried up, remains coiled up and motionless, encased 
in indurated earth, from May to December." 

Thus we find an annual enfeeblement of certain vital fdnctdons in 
many and very di&rent classes of animals, and, what Is partacnlarly 
striking, without the same phenomena being presented by otjier 
living creatures nearly allied to them, and belon^ng to the same 
femily. The northern ^utton (Gnlo), though allied to the badger 
(M«les}, does not, like him, sleep during the winter : whereas, aooord- 
ing to Covier's remark, " a MyoxuB (dormouse) of Senegal (Myoxas 
ooupeii), which could never have known wint«r.«leep in his trofacal 



.&HK0TATI0H8 AND ABOmONS. 269 

heme, beiag Itros^t to Europe ftll asleep the first year <hi the 
eetttng in of wiatOT." Tim torpidly or enfeeblemeut of tha yital 
fcmotionB ODd viiai actavit; passes throngli sereral gradatioDS, acooid- 
ing^ as it ^^ods to the processes of Dntrition, resinratjoii, and mus- 
cular motion, or to depression of the acti^tj of the brain \ad nerrons 
system. The winter-sleep of the solitary bears and of the badger 
is not accompanied by any rig^dUy, aad hence the reawakening (rf 
tbese animals is so easy, and, as was often related to me in Siberia, 
00 dangK«QS to the htrnters and country people. The first recogni- 
tion of the gradation and connection of ^eae phenomena leads ns tip 
to what has been called the " vita minima" of the microscopic or- 
ganisms, which, occasionally with green OYSries and undergoing the 
process of spontaneous division, fikll from the clonds in the Atla&tio 
SBud-raiB. The apparent reviyi&iation of Rotaferse, as well as of the 
nlicJouB-ehelled Infusoria, is only the renewal of long-enfeebled vital 
fnUetionB — a state of vitality wlnqh was never entirely extinct, and 
which is fanned into a fresh fiame, or excited anew, by the appro- 
priate stimulus. Physiological phenomena can only be compre- 
' hmded^y being traced throughout the entire series of analogous 
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romerly the fertilization of flowers in which the sexea are sepa- 
rated was ascribed principally to the action of the wind : it has been 
shown by E&lreuter, ancL with great ingenuity by Sprengel, that 
bees, waspB, and a host of smaller winged insecte, are the chief 
agenta. I say the chief agents, because to assert that no fertilization 
is posuble without the intervention of these little animals appeals to 
me not to be in conformity vrith nature, as indeed has been shown 
in detail by Willdenow. (Qrqndrisa der Ki^nterknnde, 4te Aufi., 
Bwl. 1805, s. 405-412.) On the other hand, Diohopuny, colored 
spots or marks indicating honey-vessels (macnhe indicantes), and 
fertilisation by insects, are, in much the greater nnmber of cases, 
inseparably associated. (Gompaft Augoste de St. Hilaire, Lemons de 
Botanique, 1840, pp. 565-571.) 

The statement which has been oflen repeated since Spallanianj, 
that the dicacions common hemp (Cannahis sativa) yields perfect 
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weds ifidieot Hie nd^borliood of poUeD-bearing vewels, haa bees 
lefntol by Uter experiments. Wh^i Beedn h&ve been obtaised, 
mthen in & mdimentuy state, citable of fimushing eome graini 
of fertiliiiiig dvet, have beea diacoveied neu the ovariom. Snob 
Jteniutpiiroditism is &eqaent a the (oitire ftjojlj of Urticese, but a 
peenliu and £tiU anexplaised phencuueniH] ha» hem ptesented in 
thefwdng-honmBst Kewby aBDuUNewH<rf]siid.Bhrob,tb« Cwle- 
bogyne of Smidi. This phwnogamona plant prodaoes in ^nglund 
perfect seeds without tnoe of male organs, or the hybridizing intro- 
duction c^ the pollen of other ^raciea. Aa ingeniovs botanist, 
Adrien de Jnaeiea, in his "Couis El^eutuie de Botauiqne," 1840, 
p. 468, «ipres8ee himself on the snbjeiA as foUovs: "Un genra 
d'Ei^orbiao^es (?) assei nonvell^nent d^irit^ mais culliT^ depuii 
plnaieuis snn^es dans les serres d'Ai^et^re, le Gcelebogyne, y a 
plndetm feus friiotifi^, et ses graineB ^taient ^ndemment paiStitea, 
poiaqoe non senlemeut on y a observe un embiyon bien constUo^ 
maia' qa'en le Bemant cet embiyon ^sat d^elopp4 en sue plaute 
semblable. Or les fleius sont di<^ae8; onne connait et n&poesdda 
pas (en Augletem) de pleds m&lee, et les reohenJieB ke }4us minuli- 
eoses, &iteB par lea meilleuis obserrateuTSj n'ont pn jnsqu'ici fain 
d^urrir la moindie trace d'ant&ires on senlement de pollen. L'em- 
bryon ne venait done pas de oe pollen, qui manqoe cndirement: il 
a dd se fonaer de tonte pidoe dans I'erole." 

In order to obtain a teeA. confirmatitm or eluddation of this 
highly important and isolated phenomenon, I addressed myself not 
long since to my young friend Br, Joseph Hooker, who, after mak- 
ing the Antarctic voyage wUh Sir James Boss, has bow j<uned the 
great Thibeto-Himalayui- expedition. Dr. Hookor wrote to me in 
reply, on bis arrivtd at Alexandria near the end of December 1847, 
before embarking at Suez : " Oar Ccelebogyne still flowers nlth my 
father at Kew as well as in tJie Gardens of the Hortionltaral Society. 
It ripens jts seeds regularly: I have exaaliued it repeatedly very 
closely and carefully, and have never been able to disoover a.penetra- 
tion of ptdlen-tnbes eitber in Uie style or ovarium. In my herba- 
rium the mole blossoms arc in small catkins." 

dmhio:^, Google 
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(') p. 229. — " Shine like gtar$." 

The lamiuositj of theoceui ia one of those superb natural jbe- 
nomena which coDtinue to excite otir admiration even when we have 
Been them recnr eveiy night for months. The sea is phoephoreecent 
iit every zone; bat those who have not tri^esBed the phenomenim 
Trithm the tropicsj and especially in tlie Pacific, have only an impe^ 
feet idea of the grand' and majestio spectacle whirfi it affords. 
When a man-of-war, impelled by a fresh breeze, cuts tie foaming 
waves, the foyager standing at the ship's side feels as if he oonld 
never be satisfied with gazing on the spectacle which' presents itseU 
t» his view. Every time that in. tlie roUing of the vessel he¥ ride 
emerges &om the water, bine or reddish streams of light appear to 
dart upwards li^e flashes of lightning from her keel. Nor oui I 
describe t^e splendor of the appearance presraited on a dark night 
in the tropic seas by the sporfa of a troop of porpoises. Afl they 
out throngfa the foaming waves, following each other in long winding 
Hnes, one sees their mazy track 'marked by intense and sparkliDg 
Gght. In the Gulf of Cariaco, between Cibnana and the Penineola 
of Maniqnarez, I have stood for homrs enjoying this spectacle. 

Le Oentil and the elder Forster attribnted the flashing to the 
electric friction excited by the ship in moving through the water, 
bat the present state of our knowledge does not permit ns to receive 
this as a valid explanation. (Job. Reinh. Forster's Bemerknngen 
auf reiner Reise om die Welt, 1783, s. 57; Le Gentil, Voyage 
dans les Mers de I'Inde, 1779, t. i. pp. 685-698.) 

Perhaps there are few. natural snbjccts of obseiyation which have 
been so long and so much debated as the. luminosity of the waters of 
the sea. What we know with certainty on the subject may be 
reduced to the following simple lacts. There are several luminous 
animals which, when alive, ^ve ont at pleasure' a faint' phosphoriij 
light: this light is, in mcrat instances, rather bluish, as in Nereis 
noctOnca, Slednsa pela^ca var. p (ForskSl, Fauna JS!gypUaco- 
aiabica, s. Deseriptdones auimaliom quae in ilinere orientali obser- 
vavit, 1775, p. 109), and in the Monophora noctilnca, discovered in 
Bandin's expedition, (Bory de 8t. Vincent, Voy^e dans lea Dee 
des Mers d'Afrique, 1804, t. i. p. 107, pi. vi;) The luminous 



2eS nRSBKHKUIY IXT HiANTS. 

appeaianoe of the sea is due partly to living ttnimalB, Bach as an 
spoken of above, and partly to organic Sbne and membranes derived 
&om tbe destruction of theae living toroh-bearers. ^e first of 
Ukase caoses ia ondonbtedly die most osnal and most extensive. Li 
propCHtiaa as traTelleni engaged in the investigation of natnral phe- 
Qomeoa hwe become more zealous in their researches, and more 
experienced in the use of excellent microBCOpes, ne have seen in 
our Eoological systems the groups of MoUuaoa and InAisoria, whii^ 
become lominouB either at pleasure or vben excited by estemi^ 
stimalus, motease more and more. 

The luminosity of the sea, BO &T as it is prodnaed by Hying organia 
beings, is principally due, in tiie class of Zoophytes, to the Acal^)lua 
(tlte &inilies of Medusa and Cyanea), to some U<^nscai and to a 
oouBtless host of InfOBoria. Among the sm^l Acalei^iae, the Afam- 
maria adatallaas offers the beantiful fjwetacle d', ^ it were, the 
stany firmuumt reflected by tlu sorboe of the sea. Itlus little 
eceatore, vhen full grown, hardly equals in size the head of a pin. 
MidiaeliB, at Kiel, was tlie &8t to show tliat there are lonunous, 
mJiciooB-Bhelled InfuscKJa'. he observed the flashing Hght of Uie 
Peridinium (a ciliated animalcule), <^ the cniiassed monad the Pro- 
rooentmm^ micans, and of a Rotifera to wJiich he gave the name of 
Synchata baJtaoa. (Miohaelis fiber das Leuchten dor Qatsee b^ 
Bael, 1830, s, lY.) 13ie aame Synchata baltica was subseqaenUyL 
discovered by Focke in the L^uDes of Tenice. My distingoished 
fiiend and Siberian travelling oimipanion, Ehrenbeig, has suoeeeded 
in keeping Inminous inftiaoria from the Baltic alive for ahnost two 
months in Berlin. He showed them to me in 1832 with a micro- 
Bcope in a ^lof of sea-water: placed in the dark, I saw tbeir flaBhes 
of light. The largest of these Uttle infusoria w^e l-8(h, and the 
smallest fnnn l-48th to l-96tb of a Paris line in lengtii (a Paris 
Hne ia aboot nine-hpndredths of an English inch) : after they were 
exhausted, and had ceaaed to send forth sparkles <^ light, the flashing 
was renewed on th^ being stimulated by Ube addition of acids or 
of a little alcohol to the sea-water. 

By repeatedly filtering water taken np fr^sb fit>m the Bea^ Ehreo- 
berg succeeded in obtNuing a fluid in which a gre<^r number of 
these lumioona creatDses weie ooneenlrated. (Abhandlungm der 
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Akad. Aei Wies. zo Berlin ana dem J. 188S, a. S07 ; 1834, a. 537- 
675 ; 1838, s. 46 and 258.) This sonte observer has found in tiie 
<ffgttns of the Hiotooaris, which emits flwhee of Ught either at plea- 
Dare or w&en irritated or stimnlated, a oellnlar Btrdctnre with large 
oells and gelatinous interior resembling &6 ekotrio organs <^ the 
CiTmnotiis and the Tqrpedo. " WlLen the PhotocuJs is irritated, 
ooe sees in each cirms & kindling uid flickering of separate spukg, 
whioh gradually increase in intensity until the whole cirrus is illimii- 
nat^; until at last the livisg fire runs also oyer Qte l^ck of tlie 
small Nereis-like animal, so that it appears in the microscope like a 
^iread- of sulphur burning with a greeni^-yellow light It is a 
drcumstanoe Tory desaring of attentionj that in the Oceania (Than- 
mantias) hemispheerica the number and ntualion of the sparks csr- 
Fespond exactly with the tfiickened base of tbe larger dm or organs 
which alternate with them. The exhibition of this wreath of fire is 
a Vital act, and the whole development of light is an organic vital 
process, which in the Inf nBoria shaws itself as an instantaneous spark 
of light, and is repeated afb^.short intervals of repose:" (Ehren- 
berg iiber das Lenchten des. Meeres, 1836, s. 114, 158, 160, and 
163.) 

According to these SBppoutions, the Inminons creatures of the 
ocean show the existence of a magnefo-eleotrio light-eTolving pro- 
cess in other classes of animals than fishes, insects, Mollusca, and 
Aealepha. Is the secretioo of the loniinouB fluid which is effused 
in some InminouB creatures, and which continues to ehine tor ^nne 
time without any fitrther iiifiuemx of Ae Hiring animal (for ex- 
ample, in Lampyrides and Elaterides, in the German and Italiuk 
^owworms, and in the South American Cucnyo, whioh lives on 
the SQgar-cane), (^nly a consequence of the first electric disohargo, 
or is it simply dependent on cb^nical mixtar^? The shining of 
insects surroonded by air has doubtless other phyaolo^cal causes 
than those which Occasion Hie Inminosity of inhabitants of thewater, 
fishes, Medusae, and Infusoria. The small Infusoria of the ocean, 
'being Burronnded by strata of saltwater, wMdi is a good conducting 
flnid, most he capable of an enormooa electric tension of their light- 
flashing organs, to enable tbem to shine so intensely in -the water. 
They strike like Toipedw, O^ynmoti, and the Tremola of tlte Kle, 
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through the otrotam of water; while el«otria fishes, in conneelum 
with the galTBuio olrouit, decompose water and impart iaaga«ti^n to 
steel bars, as I showed more than ha)f a century ago (Verauche 
iiber di» gereiz^ Muskel- imd N^^oi&ser, bd. i. a 438-441, and 
see also Obs. de Zoologie et d'Anatomie compart, toI. i. p. 84) ; and 
as John Davy has since confirmed (Phil. Trans, for 1834, Part iL 
pp. 54&'54Y), do not pass a flash Ihron^gh the smallest ioterTeiiiiig 



The coouderalJons which have been developed make it probably 
that it is one and the same process which operates in the sm^est 
living organic creatures, so minute that they are not perceived, by 
the naked eye — in the t»mbats of the serpent-lilie gymooti — in 
flashing, luminous Infusoria which raise the phosphoresoeoce of the 
sea to snch a degree of brilliancy ; as weQ as. in the thunder-cloud, 
and in the auroral, terrestrial, or polar light (silent magnetic light- 
nings), which, as the result of an increased tension in tlie interi<ff 
of the globe, are announced foi' boors beforehand by the suddenly 
altered movements of the magnetic needle. (See my letter to the 
Edjtor of the Annalen der Physik nnd Chemie, bd. xxxvii. 1836, 
B. 242-244.) , . 

Sometimes one oiuinot, even with high magnifying powers, dis- 
cern , any animalcules in the luminous water ^ and yet, whenever 
the wave-strikes and breaks in foam against a hard body, a l^ht js 
seen to flash. In such case, the cause of the phenomenon, probably 
consista in ule decaying animal fibres, which are disseminated in 
imokense abundance throughout the body of water. If this luml- 
noos water is filtered through fine and closely woven cloths, th«e 
little fibres and menibranes are separated ini the shape of Ediining 
points. When ve bathed at Cunu^ in Uie waters of the Golf at 
Cariaco, and afterwards lingered awhile on the solitary beadt ia the 
jnild evening ur without our clothes, parts of our bodies continued 
lumiooua &om the shining oi^anio particles which had adhered to 
the skin, and the light only became extinct at the end of some mi- 
nutes. Conudering the enormous quantity of animal life in all tro- 
pical seas, it is, perh^s, not suipnsing that the sea water ahonld be 
luminous, even where no visible organic particles can be detashed 
^om it. From the almost infinite subdivision of the masses of 
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dead Dagysee and Medusee, the sea may perhaps be looked on as a 
gelatinoos fluid, which as snch is luminous, distastefol to, and nn- 
drinkable by man, and capable of affording nouriBhment to many 
fish. If one rubs a board with part of a Medusa hysocella, the 
port BO mbbed regains its lominoBity on friction with a diy finger. 
On my passage to South America, I sometames jthoed a Medusa on 
lb tin plate. When I struck another metallic substance against the 
plate, the slightest vibrations of the tin were snSoient to cause the 
light. What is the manner in which, in this ease, the blow and 
the 'ribraliong act ? Is the temperature momentarily augmented f 
Are new sor&ces exposed? or does the blow press out a fluid^ such 
as phosphnretted hydrogen, which may bum on coming into con- 
tact with the oxygen of the afmoaphefe, or of the air held in solu- 
tion by the sea-water ? This light-exolting influence of a shock or 
Mow is particularly remarkable in a " cross sea," t. e. when waves 
coming from opposite directlolis-meet and clash. 

I have seen the sea within the trc^ics appear luminous in the 
most difierent states of weather; but the light was most brilliant 
when a storiu was near, or with a sultry atmosphere and a vaporous 
Sickly-clouded sky. Heat and cold appear to have little influence 
on tJie phenomenon, for on the Banks of Newfoundland the phos- 
phorescence' is often very bright during the coldest winter weather. 
Sometimes under apparently similar external circumstances the sea 
will be highly luminous one night and not at all so the following 
night. Does the atmosphere influence the disengagement of light, 
or do all these differences depend on the accident of the observer 
swiing through a part of the sea more or less abundantly impreg- 
nated with gelatinous animal substances ? . Perhaps it is only in 
COTtain states of the atmosphere that the lightrcvolving. animalcule 
come in large numbers to the snriace of the sea. It h^ been asked 
why the fresh water of our marshes, which is filled with pcdypi, is 
never seen to become luminous. Both in animal's and plants, a 
partioalar ' mixture of organic particles appears to be required in , 
order to favor th? production of light. Willow-wood is ofl»ner 
found to be luminous than oak-wood. - In En^and, experiments have 
BQcceeded in making salt water shine by pouring into it the liquor 
fiiXD pioUed htmings. It is easy to show by galvanic experimenta 
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that in living »"i""rip tbe evolution of li^t depends on an irritetiwi 
of the nerves. I have eeen an Elater noctilucus vhich wae dying, 
emit Btrong fltuhes of light' when I touched the ganglion of hie fore 
leg witli unc and silver. Medusae Bometimes show increased bright- 
ness at the moment of completing the galvanio circuit (Hnipboldt, 
B^t! Hut. t. i, j^. 79 and 533.) 

Beapoctjng the wonderfiil development of mass ^d power of in- 
crease in Infusoria, gee Khienbrag, Znfus. b. xiii- 291 and 512. He 
observes that " the galaxy of (Jbe minutest o^^oisms paaaes thnni^ 
the genera of Vibrio and 3aoteriiuD, and that of Monas" (in the 
Utter they are often only j,^ ctf a line), s. ziz. and.244. 

(^ p. 230 — "WhiiA inhabitt the large ptdmemary edit of the ratde- 
make o/Ae tropux." 
Tbls animal, wUcb I formerly called an Echinorhynchas, or ev^i 
a Porocephalus, appears <m closer inv^tdgation, and according to the 
better-foonded judgment of Radolphi, to belong to the division of the 
Fentastones. (Rudolphij Entozoorum SynopuB, pp. 124 and 484.) 
It inhabits the ventral cavities and vide-eeUed lungs oC a spedes of 
Crotalus whi(^ lives in Cumana, sometimes in the interior of houses, 
vrhere it pursues the mice. Asoaris lumbrici (CK»en'B Eingewmde- 
wiinner, tab. iv. fig. 10) lives under the skin of the common <earth- 
wonn, and is the amplest of all the speraes of Asoaris. Leueophia 
noduhta, Cteichen's pearl-animalcule, has been observed by Otto 
Friedricb Miiller in the interior of thereddish Nais littoralis. (Mlil- 
ler, Zoologia danica, &so. ii. tab. Ixxz. a — e.) Probably these 
^croscopie animals are agtun inhabited by others. AH are snr- 
ronnded by air poor in oxygen, and variously mixed with hydit^eo 
and carbonic add. Whether any animal can live in pure ntfnym is 
very doabtfiil. It might formerly have been believed -to be the case 
with Elscher's Gistidicola farionis, because according to Fouroroy'B 
experiments the awinuning bladders of fish Appeared to contain an 
air entirely deprived of oxygen. Erman'a experience and xay own 
show, however, that fresh-water fishes never contain pore nitrogen in 
their Bwimming bladders. (Homboldt et Proveni^, but la reapira- 
tloQ dea PoisaonB, in the Kecueil d'Observ. de Zoologie, voL ii. pp. 
194r-216.). In sea-fish; as much as 0.80 of oxygok iue been fmud, 
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and tceording to Biot the parity of the sir would appear to depend 
on the depUi at which the fish live. (H^oiree de Phjdqoe et de 
Chimie de !& Societe d'Arcneil, t. i. 1807, pp. 252-281.) 

O p. ^O.—^The ooSective labon ^wvited I^Aophytet." 
Following Idnmemi and EtBs, the caleareons soophTtea — uuong 
winch Madrepores, Itf eandrinsB, Astreie, and ?o^iqiaTie, eepeoially, 
prodnoe wall-like corRl-ree& — are inhabited by liylng eieatnics, 
which were Icmg believed to be allied to the Nereids belon^g to 
Cavier's AuneUdie. The anatomy of these gelatinous little creatures 
has been ehiddated by tlie ingeniona and estensive reseaiuhes of 
OaT<dini, Savigny, and Ehrenberg. We have learnt that in order to 
tinderatand t^ entire organization of vliat aie called the rock-boild- 
~ ing cond animab, the scafiblding which eorviTes them, t. e. the layers 
of lime, which in tlie form of thin, delicate plates, or lamelUe, are 
elaborated byvital fdnctions, vast not be regarded as something ex- 
traneooB to the soft membranes of the food-receiving animaL 

BesideB tiie more extended knowledge of the wonJerfhl formation 
(X the animated coral stocks, there have been ipadnally established 
more accurate views respecting the iuflnence ezerdsed by corals on 
otiier departments of nature — on the elevation. of groups of low 
islands above the level of &e seal — on the migrations of land-plants 
and t&e soocesdve extension of the domains, of pactacnlar Floras — 
and, lastly, in some parts of the ocean, on the difinsion of races of 
men, and the qwead of |»iticnlar langnages. 

As minute cirpuiic creatoi^ living in society, corals do indeed 
perform an important part in the general econcnny of nature, although 
they do not, as was begnn to be believed at the time of Cook's 
Toyagee, enlai^ contin^ta and build np islands from &tJiomless 
depths of the ocean. They excite the liveliest interest, whether 
oonadered as subjects of physiology and of the study of the grada- 
tion of 'animal forms, or wheth^ they are regarded in reference to 
tiieir influence on tlie geography of plwta, and on the geological re- 
lations of tho crust of the earth. According to the ^eat views of 
Zjeopold von Buob, the whole fiirmation of the Jura consists of 
"large nused coial-bankB of the andent world, Bnironndiiig the 
ancient ntonnt^in chains at a oertain distance." 
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In Ehrenberg's Claaufication (Abhandlnngen der Ak»A der YfisB. 
zu Berlin ane dem, J-. 1832, s. 393-432), Coral-animalB (often im- 
properly called, in English wcvks, Coral-insects) &ie divided into tw« 
great classes: the sin^e-monthed Anthoeoa, whick are either &ee or 
capable of detaelung themselTes, being the animal-corals, Zoooo- 
rallia; and those in which the attachment is permuient and pluit- 
liks, being the Fhyto-corals. To the first order, the Zoocorallia, 
belong the Hifdras ot Arm-polypi of Trembley, the Aetiniae decked 
^th beantdful colore, and the mushroom-owals; to the second ord^ 
or PbytKHMnls belong the MadrepoieB, the Astndds, and the Ocel- 
lin». The Polypi of the second order are those which, by thfl cel- 
lular wave^efying ramparts which they construct, are the prindp^ 
subject of the present note. These ramparts consist of an aggregate 
of C(mil trunks, which, howcTer, do not instantly lose their copunra 
yitality as does a forest-tree when cot down. 

Every coral-tronk is a whole which has arisen by a formation of 
buds taking place according to certain laws, the p^ts of which the ■ 
^hole con^ste forming a number of organically distinct individuals. 
In the group of Fhyto-corals t^ese individuals- cannot detach them- 
selves at pleasure, bat remain united with each other by thin plates 
of carb<mate of lime. It is not, therefore, by any means the case 
that each trunk of coral baa a central point pf common. vitality or 
life. (See E^'reQ^'^i^'^ Memoir, above referred to, s. 419.) The 
propagation of coral-anmials takes place, in the one order, by eggs 
or by spontaneous division; Mid in the other order, by the fonnaii<») 
of buds. It is tbe latter mode of propagation which, in the deve- 
lopment of individuals^ia the 'most rich in variety of form- 
Coral-reefs (according to, the definition of INoscorides, s^a-plant^ 
a forest of stone-trees, Idthodendra) are of three kinds;— coast-ree&, 
called by the English "shore or fringing reefs," which are imine> 
diately connected with the coasts of continents or islands, as ^Im oBt 
all the coral banks of the Bed Sea seen during an eighteen months' 
examination by Ehrenberg and Heiuprich; — "barrier-reefe," "en- 
circling-Tee&," as the great Australian barrier-i«ef on tbe nOTth-east 
coast of New'Holland, extending from Sandy Cape to the dreadetl' 
Torres Strait; and as the encitcliog-reefa surrounding the islands of 
Vanikoro (between tbe Santa Crui group and the New Hebrides) 
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and Poopjnete (one of tbe GuoHnaa) ;-r«iid )Mfy, ooni} banks en^ 
doeing lagoons, forming "Atollg'' or "LftgOon Islands.'* TUs highly 
■mdoiai diriaion. and nbmencItttnTe hare been introdnoed by Ghailep 
Itanrin, and aio ihtipiately oonnectod with ibe explanation which 
that ingenioas and ezoellent inveatigator 6£ nataite has giren of the 
grftddal prodnotion of these wonderful fonna. As on the one haad 
Oatolini, Ehimberg, and Sarigny have perfected the scientific ana- 
tomical knowledge of tbe o^niution of obral-animals, so on the 
other hand the geograpfafcal and geological relations of coral-islands 
bare been inveetigated and eln^idated/firet by Beinhold and Geoi^ 
Forster in Cook's Second Voyage, and rabseqaently, aft^r a long 
intern], by Ohamisso, ^gron, Qnoy and Qaiinard, Flinders, LQtke, 
Beeohey, Darwin, d'Hrrille, and Lottin. 

The coral-animals and th^ stony oellnlar strnctnres or scaffolding 
belong prindpally to the wann tropioal seas, and the reefe are fonnd 
more frequently in &e Sonthem than in t£e Northern Hemisphere. 
The Atolls or Lagoon Islands are crowded together in what has 
been called the Coral-Sea, off the north-east coast of New Holland, 
iudnding New Caledoaia, the Salomon's Idanda, and the Lonisiade 
Archipelago; in the group of the Low I^ands (Low Archipelago), 
tdgbty in number ; in the Sidji, Ellioe, and Gilbert gronps; and in 
the LuUan Oc^an, on the north-east of Madagascar, nnder the name 
of the Atoll-group of Saya de Malha. 

The great Chagoa bank, of which the structure and roc^ of dead 
ooral have been thoroughly examined by Gaptcun Moresby aoi l^ 
Powell, is M much the more interesting, because we may r^ard it 
OS a continuation of the more northerly Laccadives and Maldives. I 
have already cafled attention elsewhere (Asie Centmle, 1. 1 p. 218) 
to the importance of the sOccesnon of these Attills, running exactly 
in tiie direction of a meridian and oontdnned as ftr as 7° sondi lati- 
tude, to the genei^ syst^n of mountains and the oonfigaration of 
the earth's Bor&ce in Central Asitb They fin-m. a kind of oontinuft- 
tun to thd great rampart-like moimtain elevataons of the Ghauts 
Mid tbe more northern chtaa of Bolor, to which corxeBpond in die 
- trans-G«ngetic Peninsula the North md South Chains which are 
intersected near the great bend of the Thibotian Tsang-bo Ever by 
several transverse mountain systems mnaing east and west. In 
23* 
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this eastern penisBala are ntoated die chuneof Codun CIiii)% 
giam, and Malttcca whkli are parallel nith each otiier, as well as 
those of Ava and An^cait which all, after courses, of aneqnal 
length, terminate in the Gnlfs or Bap of Siaiu, Martahan, and 
Bengal. The Baj of Bengal appears like an arrested att^npt of 
nature to form an inland sea. A deep Invadmi of the ocean, 
between the aiaij^ weat«m sjstem of the Chants, and the eastern 
very complez trans-Gangetio system of mountains, has Bwalloired 
up a large portion of the bw lands on the eastern ffide, hot met 
with an obstacle more difficult to overcome in the esistenoe of the 
extensive high plateau of Mysore. 

Such an invasion of the 0):ean has ocoauoned two almost pyrv 
midal peninsulas of ve^ different dimen^ons, and differently pro- 
portioned in breadth and length; and the coatisoations of two 
mountain systems (both running in the direction of the mcrifiian, 
1. e. the mountun system of Malacca, «n the east, and the Ghaots 
of Malabar on the west) show themselves in snbmarioe chains of 
mountiuus or Bymmetric^ series of islands, en the one aide is- the 
Andaman and Nioobar Islands which are, very poor in corals, and on 
the other side in the three long^stended groups or series of Atolls 
of the Laccadives, Maldives, and the Chagos. [Hie latter serie^ 
called by navigators the,Chagoa-bank, fonng a lagoon encircled by a 
narrow and already much broketi, and in great measure submerged, 
coral reef. The longer and shorter diametei^ of- this lagoon, or its 
length and breadth, are lespectively 90 and 70 geographical miles. 
Whilst the enclosed lagoon is only &om seventeen to forty fiithoms 
deep, the depth of water at a small distance &om the outer margin 
of the coral (which appears to te gradually Mnking) is such, that 
at half a mile no bottom was found in sounding with a line of 190 
&thoms, and, at a somewhat greater distance, none with 210 
fethoma. (Darwin, Structure of Coral Heefe, p. 39, ill, and 1S3.) 
At the coral lagoon called £eeling-Atoll, Captain Fita-Boy, at a 
distance of only two thousand yards &om the reef, found no sound- 
ings with 1200 ftithoms. 

"The cowls which, ia the fied Sea, form thick wall-like masses, 
we spedea of Meandrins;, Astrsea, Favia, Madrepora (Poritea), Po- 
cillopora (hemprichii), MiUepora, and Heteropor*. The latter aie 
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•XDtmg tlie meet massiTQ, altLoagb they are wmewliat bmiched. 
The corals wHch Ee deepest below tbe Bur&ce of the water in due 
locality, and which, being magnified by tbe refi^tion of the rays of 
light, appear to the eye like the domes or cnpoias of a cathetbal or 
other large building, belong, bo Sir as we were enabled to jnd^, to 
Meandrina and Aetnea." {Ehieuberg, mannscript notices.) It ie 
necessary to dislangaiah between separate and in part &«e and de- 
tached polypifers, and those which fona wall-iike elxuctnrea and 
roc^ ; 

If~ ve are stnick with the great accumulation of building pqlypi- 
fera in some re^ons of the ^obe, it is not less surprising to remark 
the entire absence of their B^ctures in otber and often nearly ad- 
joining re^pons. These differences innst he detenulnad by causes 
which have not yet been thoroughly investigatod; such as cnrr^ts, 
local temperature of the water, and, abundance or deficiency of ap- 
propriate food. That cerbun tbin-b'anched corals,, with less depout 
of lime on the ^e oppodto to tlie c^niDg of the month, prefer the 
repose of the interior of tlie lagoon, Ib not to be denied; but this 
profeience for the nnagitated water must not,-aB has too often been 
done (Annates des ScienccB Naturelles, 1825, t. vi. p. 277), be re- 
garded as a property belonging to the entire class. According to 
Shrenbeig's experience in the Red. Sea, that of Chamisso in the 
Atolls of tiie !ftlarshall Islands east of the Gazoline group, the ob- 
servations of Captain Bird Allen in the West Indies, and thoBe of 
Gapttun Moresby in the Maldives, living Matlrepores, Millepores, 
and species of Astnea and of Meandrina, cfm support the most violent 
action of the waves — "a tremendous aurf" — (Darwin, Coral Reefe, 
pp. 63-65,] and even appear to prefer the most, stormy ezposore.. 
The living organic forces or powers regolatiug the cellular structure, 
which with age acquireB the hardness of rock, resist with wonderful 
Boccese the mechanical forces acting in the shock of ^e- Stated 
water. 

In the Pacific, tbe Calapa^oa Islands, and the whole Western 
Coast of America, are entirely without coral reeft, although so near 
to the many Atolls of the Low Islands, and the Archipelago of the 
Marquesas. This absence of corals might perhaps he itsoribed to 
the presence of colder water, uuce we know that the coasts of ChiH 



S71 

waA P«ra m» wadied My a tuM uanetA eomiag ftom the amA tttd 
tanuDg to tile westwud off Pnnta Farina, the temtwntare of which 
I firamd, in 1802, to be only 12°.6 Reannnir (60* .2 EUir.>, vbik 
the nudiBtnrbed adjaofnt maasea of water trvre from ^^ to 28° 
ItMBmnT (Sl'.S to 83°.6 Fahr.); and tbere ore alao among the Ga- 
lap^oB smaD oonents ronuing between the islands, having » t«m- 
pOTatore of only 11°.7 BAtnmiU' (69<*.2 I'^ir.). But theae lower 
temperatnreB do not extend ferther to the north tioog the Aaea d 
the Padfic, and are not fonnd upon the iSoaBte of Gnayaqiii], Gnatt- 
mala, and Mexico; nor does a low temperature prevul at the G^ 
do Verde Mands on the West Coast of Africa, or at tiie BfliaQ i^nds 
of St. Paul (St. Pml's Todcs), or at St. Helena, Ascendcra, or Sui 
Fernando Nomnha — ^whioh yet are all without coral reefs. 

Wh3e diis absence of coral reeft appears to ohatacterize the u>a^ 
tm Qoosts of Africa, America, and Ansl^alia, on the other hand siich 
reeft abound on Ao eaUem coasts of tropical America, of &tnoa, on 
tbe coasts of Zanzlbttr and Anslaralia, and on that of New Soatli 
W^es. The coral Itanks which I have chiefly had opportonitaes of 
obsertifig an those of the interior of the Gnlf of Mexico, and those 
to the Honth of the Idandof Cnba, in what are called the ^'Oardess 
of the Kmg and Qnden" (Jardines y JardiniUos del Bey y de k 
Beyna). It was Colombns himself who, on his second fbyage, in 
May 1494, gave that name to this little gronp of islands, becaose 
the agreeable mixttu« of the silver-leaTod' arborescent Tonmeforlaa 
gnaphcJoidei, floweriiig e^edea of BoBchos, AncMinia nitJda, and 
mangrove liedges, gare to the coral islands tlie appearance of a gronp 
of floating gardens. "Son (^yos verdes y graciosos llenos de arbo- 
ledas," tays the AdminiL On the passage from Batabano to Trini- 
dad de Cuba, I renuuned several days in these gardens, fdthated to 
the east of the hrger island, eaQed the Zsla de Finds, which is rich' 
in mahogany li«es : my stay was for the pnrpose of determining the 
lon^tade of the different keys (Gayos). The Cayo Flamenco, Cayo 
Bonifo, Cayo de Diego Peres, and Cayo de Piedrss, are coral islands 
riffing only from eight to fourteen inches above the level of the sea. 
The nppe? edge of the reef does not oonsist simply of Moeks -of dead 
coial ; it is n^er a Une conglomerate, in which angular pieces of 
oeral, eemented tag/sAse witii graios of quarts, are embedded. In 
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libe Oayo de IHediae I saw such embedded pieces of coral meamiriDg 
1^ uracil as three cnbtc feet. Several of the smidl W^t Indian coral 
islands have fresh water, « phenomenon whidi, vriierever it preeente 
itaelf ({or example, at B^dak in the Pacific; aee ChamisBO in Kot- 
lebne'e Entdecknnga-Reiae, bd. iii. a, 108), is deserving of exami- 
nation, .as it has sometimes been ascribed to hydroetatic pressure 
(^leiating &om a distant coast (as at Tenice, and in the Ba; of 
Xagna east of Batabano}, and BometimeB to the filtration of rain 
water. (See my Essm politiqne but I'lle de Cuba, t. ii, p. 137.) 

The living gelatinona inveetment of the stony calcareous part of 
the oontl attracte fieh, and even turtles, who seek it as food. In the 
time of Columbus, the now unfrequented locality of the Jardines del 
Rey was enlivened by a dnguliu: kind of fishery, in which the inha- 
bitants of the coasts of the Island of Cuba engaged, and in which 
they av^ed themselves of the services of a smalt fisb. They'em- 
flojed in the capture of turtle the Bemora, once said to detun ships 
(probably Echeneis Nancrates), called in Spuiish "Eeves," or re- 
versed, because at first ught his back and abdomen are mistaken for 
eadi other. The remora* attaches itself to the turtle by stiction' 
Aronghthe interstices of the indented andnUvable cartilagisous 
plates which cavei the head of the latter, and "would rather,'" says 
Columbus, "allow iteelf to be oat in pieces than Jose its hold." 
The natives, therefore, attach a line, formed of palm fibresj to the 
tul of the little fish, and afl«r it haa fastened itself to the turtle 
draw both out of the water together. Mutin Anghtera, the learned 
secretary «f Charies V., says "Nostrates piscon reversom appellant, 
quod versus vcnatur. Non aliter ao nos canibus gallicis per sequora 
camjd lepores insectamur, illi (inoolse Cub^ insulie) venatorio pisoe 
pisces alios capiebwit." (Petr. Martyr, Oceanica, 1532, dec. i. p. 
d ; Qomara, Bist. de las Indias, 1553, fol. ziv.) We learn by 
Bampier and Commerson that this piscatorial artifice, the emplvTing 
a sucking-fish to catch other inhabitants of the water, is much piiao 
ticedon the EastCoastofA&ica, at Cape Natal, and on die Mouim- 
biqne Channel, and also in. the Island of Madagascar. (Lac^p^e, 
Hist nat. des PoisBons, t. L p. bb.y The same necessities combine 
with a knowledge of the habits of animals to induce the same 

, .- Coojic 
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srtiioM and modes ot isptnre among OalionB yrbo a» entirely an- 
ootmeoted with each other. 

Although, as ve hsTe already remarked, the £one incladed 
between ^ (r 24 degrees ot latitade on -either Bide (^ the equator, 
appears to be the trae region of the oaloareouB BaxigenoiiB litho- 
phjtea whieh ruse waU-like Blnietnres, jet oani reefe are also fonnd, 
&vored it is BDf^MMed b; the warm ourrent of the T>iilf Stream, in 
lat. 32" 28', at the Beimndas, where they have been extremely well 
described by Lieuteiuuit Nelson. (Transaotions of the Geological 
Society, 2d Swies, 1887, y<A. v. pt, i. p. 108.) In the sonthera 
hemisphere, corals (Hillepocea and Oellepores) are toaad singly as 
hx mmtb aa Chiloe, the Archipela^ of-Chonoe, and Tierra de Fa^o, 
in 58° lat. ; and Retepores uo even found in l&t. 72}". 

Since the second Tt^age of Oaptain Cook there have been many 
defeikters of the hypothec pnt fonralfd by him oa well as by Bein- 
liold and George Forster, aoowdisg to which the low coral islands 
of the Paisfio havo beffli built Up by living creatures fro(n the depths 
of the bottom of the sea. The distinguiehed investigators of nature, 
Quoy and Gumars^ wEio aceompanied Oaptain Freycioet in his 
voyage round the wmld in the frigate TJraaie, were the first who 
ventured, in 1828, to ei^ress themselves with great boldness asd 
freedom in oppoation to the views of the two Forsters {lather and 
■on), of Flinders and of P^roD. ( AnnaleS^ dea Sdeneea Natorelles, 
t vi. 1826, p. 278.) *' En appelant I'attention des naturaBatea snr 
lea anim^eules des oinattz, nous esptons dfimontrer que tout ce 
qn'on a dit od era observer jusqn'it oe jour relativement anx- im- 
menses tmvauz qu'il sont snsceptibles d'eifouter, est le plus soavent 
inexact et tonjoors exceesivement exag£r£. Nous peiisons que les 
ooraux, kin d'£lever des profondeuis de I'ocSan dee mors p^pendicu- 
lairet^ ne forment que dea oooches on des enoroQtem^is de quelquee 
toises d'^ptdsBeuT." Quoy and Oumard also pn^monded (p. 289} 
the coDJeetore, diat tlie Atcdls (ooral walls enclosing a lagocm) pro- 
bably owed dieir migin ,to sabmarine volcanic craters. Hieir 
estimate of Ute depth bdow the surface of tlie sea at which the 
animals which form the coral reefs (die species of Astnea, for 
example) could live, was doubtless too small, being at the utmost 
from 25 to 30 feet (26 ^ to 32 E). An investigator and lover of 
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nature who hv added to liis own mas; and valuable obserratioiis a 
comparisoii with those of othen in all parte of the globe, CharlsB 
Darwin, places with gteater cw^uty the depth of tbe region of 
Hying corals at 20 to 30 fathoms. (Daxwin, Jonmal, 1845, p. 467 ; 
and the same writer'a Strnotnre of Ooral Iteei^ pp. 84-S7f and Sir 
Kobort Schomborgk, Hist, of Barbado«B, 1848, p. 636.) This is 
also llie depth at which professor Edwaid Forbes found Uie greatest 
nunber of corals i^ the Egean Sea : it is his *' fourth region" of 
marine animals, m hia very ingeniooB meipoir on the " Frovinoes of 
Depth," and the geographical dis^bntion of Mollusoa, at vertic^ 
distane^ front the mr&oe. (Report on .Xgean Inrertebiata, in the 
BepMt of the 13th Meeting of the British AsBOoiatim, held at C!(»^ 
in 1&43, pp. 151 and 161.) The depths at which corals live woold 
Beem, however, to be vei? different in different species, and CB^ieciaUy 
in the m<»% delicate wios wbkh do not form soch large masses. 

Sir James Ross, in his Antarctic Expedition, brought up corals 
with the sounding-lead from great depths, and entrusted them to 
Mr. 8t<^es and Frofeesor Forbes for more thorough examination. 
On the west of Victoria Land, near Coulman Island, in S. lal 72° 
81', at a depth cJ 270 fathoms, Betepora Celhilosa, a species of 
Homera, and Prymnoa' Bossii, were &und quite fresh and Uving. 
FrTmnoa Bosdi is very analogous to a species found on the coast of 
Norway. (See Boss, Voyage of piscorery in the ^OuthMn and 
Antarotic Regions, toL i. {^. 334 and 887.) In a similar manner 
in the high northern regions the whalers have brought np Umbel- 
laria gmnlaudica, living, from depths of 286 fathoms. (Ehrenbei^, 
in the Abhandl.^er Berl Akad. aus dem J. 1832, a. 430.) Wo 
find similar relations of epeciea and Ktuatdon wntmg spongee, which, 
mdeed, are now considered to belong rather to plants than to 
soophjiies. On tlic coasts of Asia Minor, tJie oommon sponge is 
found bj those engaged in the fishery at depths varying from 5 to 
80 fathoms; whereas a very small species of the same gebns is sot 
found at a less depth than 180 &thoma. (Forbes and Spratt, Travels 
in Iiyda, 1847, voL ii. p. 124.) It is difficult to divine the. reason, 
which preyents Madrepores, Meandrins, Astrsea, and the entire 
group of tropical PhytoKwrals which ruse large cellular calcareous 
structures, ttooL living ia strata of water at s cooiddacable deptli 
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below the surface of the . sea. The dimmntion of temperature in 
descending takes plaee J>Qt slowly ; that of light almost eqn^l; so ; 
and the existence of nmnetoua Infusoria at great depths shows that 
the polypifera would not wtmt for food. 

-In oppoutiou to the hitherto genei^y received opinion of the 
entire absence of organio life in the Dead Sea, it is deserving of 
notice that my friend and fbllow-laborer, M. YalenCieunes, has 
received through the Marquis Oharles de I'Es^opier, and also the 
French consol Botta, fine specimens of Praites elongata frran the 
Dead 9ea; This tact is the more int«realing because this species is 
not found in tlie Heditwranean, but belongs to the Bed Sea, which, 
according la Yaleuciennes, has bat few organic forma in common 
yn&. the Mediterranean. I have before remarked that in France a 
sea fish, a species of Pleuronectes, advances fax up the rivers into 
the interior of the country, thus becoming accustomed to gill-respira- 
tion in fresh water ; so we find that the ooral-animAl above spoken 
of, the Porites elongata of- Lamarck, has a not lesS' remarkable 
flexibili^ of organizatioD, unce it lives in the Bead gea, which is 
over-saturated with salt, and in the open ocean near the Seychelle 
Islands. (Seemy AsieCentralo, t. ii. p. 617.) 

Aocordiug to the most recent chemical analyses made by the 
younger SiUiman,.the genus Porites, as well as many other cellular 
polypifers (Madrepores, Andrseas, and Meandmas of Ceylon and 
the Bermudas), contain, besides 92.9&^ per cent, of carbonate of 
lime and magneaa, some fluoric and phosphoric acids. (See pp. 
124—131 of " Structure and ClassiSoation of Zoophytes," by James 
Dana, Geolo^st of the United States Exploring Expedition, under 
the command of Captain Wilkes.) The presence of fluorine in tJie 
solid parts of polypifers reminds os of the fluorate of lime in tlie 
bones of fishes, according to the experiments of Morechini and Gay 
Lussac at Bome. Silex is only found mixed in veiy small qoanti^ 
vrith 'fluorate and phosphate of lime in coral stocks ; but a coral- 
animal allied to the Hom-coral, Gray's Hyalonema, has an axis of 
pure fibres of silex resembling A queue or bi^ded tiess of bur. 
Professor Forchhammer, who has been lately engaged in a thorough 
ana^sis of the 8e%-water from the most differept parts of the globe, 
finds the quantity of lime in the Caribbean. Sea remarkably small, 
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beiag (xily 247 parts itj ten thovauid, lAile k die Oategat it 
amoimte to 371 parte in ten tbonund. He 1b liispoeed to attribute 
this difference to the -vanj ooral-baitkB ammig tke Weot Indian 
Islands, wbich appropriate Uie^ limej and low^ the per centage 
rem^ung in the sea-watw. (Report of the IQ& Meeting of the 
British Association for the AdTUtoement of Science, held in 1846, 
p. 81.) . . 

Charles Darwin has developed in a Terj: irrgeniooB manner the 
probable genelio connection between frin^ng or shore^reefe, island- 
eBciroling reefs, -and lagoon-islaiids, i. e. narrow ring-shaped reefe 
endoring interior lagoons. According to his views; these three 
varieties of fonu are dependent on the oscillatiiig condition «f the 
bottom of tbe sea, tv on periodic elevationB and subsideuces. Hie 
hypothesis which has been sev^al times put fin^ard, according to 
vbiofa the tilosed ring or annular fotm of the eoral-reefe in Atolls or 
Xagotm Islands marks tJie oDnfigni&tipn of & submarine Tofcano, 
the stTuoCare having been raised on tlie margin of the crater, is 
opposed by their great dimensions, the diameters of many of tbem 
being. 30, 40, and sometimes even- 60 geographioal miles. Ota 
fire-emitting moaatains have no soch craters ; and if we would 
compare the lagoon, with ita submerged int«ior and narrow en- 
closing reef, to one of the umnlar mountaios of ^e moon, we mast 
not forget that those lunar mountains are not volcanoes, bat wall- 
enrroonded districts. Accwding to Danrin, the process of forma- 
tj<m is the ftdjowing: He supposes a mounbunous island, sur- 
roonded by a corabreef (a " friogiag reef" attached to .the shore), 
to undergo snbddenoe : the "frin^ng recf^' which subsides with 
the island is oontinoally restored to its level by the tendency of the 
ooral-«nii]ialB to regain the surface d the sea, and becomes thus, as 
the island gradui^y^ sinks and is reduced in aae, =first an "enwr- 
oUngreef" at some distance from the iucladed islet, and subse- 
quently, when the latter has entirely disappeared, an AtoU. Ac- 
cording to this view, in which islands are regarded as the domi- 
nating points of a Bobmerged land, the relative portions of the 
diflerent coral islands wonld disclose to us that; which we conM 
hardly leam by the soondingline, concerning the confi^iration of 
the land which Tos above the sur&oe of tife sea at an earlier epod. 
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The entire elucidation of this attractive subject (to the coimectioii of 
which with the migntitms of pltmtB and the diffanon of laeea tif 
maa attention was -called at the cgmmenoement <^ tbe presMit 
note) can only be hoped for irtien taqoircTS shall have sacoeeded in 
obtaining greater knowledge than is now poeseased of the depth and 
the natme of the toc^ on which the lowest strata of tbe dead 
eor&ls TGst. 

(") p. 282. — <f Fraditiont of Samothrace." 
DiodOtus has preserved t« qb this remarkable tradition, the 
probability of which readers it in the ejes of the geologist almost 
equivalent to a historical oertiunty. The Island o{ Samothiaoe, 
fbrmerlj called also .^Ithiopea, Dardanisj Leooauia or Leucosia in 
the Scholiast to Appollonins Bhodins, Hid wUch y/aa a seat of the 
ancient mjBteries of the GaUri, was inhabited by the T^nauis of an 
ancient nation, sereral woidaof whose language were preserved to 
a later period in the owemonies accompanying sacrifioes. The 
ritnation of this island, q>porite to tiie Thradan Hebms and near 
the D»danelles, rendws it not sorprising that a more detailed 
tnditiDqi of the catastrophe of the breaMbg forth of the Waters of 
th! ^^ludne should have been preserved there. Rites were per- 
fijrmed at altars supposed to mark the limits of the irruption of the 
w»^j and iii Sainothrace, as .well as in ^csotia, a belief in tbe 
.imllffflftHy recurring destruction of mankind (a beli^ which was 
'Sjlttl^lbund among the' Mexicans in the form of a myth of four 
destructioM of the world) was cmmected with hiBtorical recollec- 
tions of particular inundations. (Otfr. Miiller Geschichten Hel- 
leniseher St^mjne und St&dte, bd. i. s. 65 and 119.) According 
to'Diodoms, the Samothracians related that the Black Sda had 
(Hice been an inland lake, but that, being swollen by'the rivers ' 
which flow into it, it had broken through, first the Strait of th« 
BosphoruB, and afterwards that of tbe Hellespont; and; this long 
before the inunddtiona spoken of by other oatitms. (Diod. Sicid. 
lib. V. cap. 47, p. 369, Wesseling.) These ancient revolutions of 
nature have been treated of In a f^tecial wn^ by Bureau de la 
Malle, and all the information possessed <m the subject hubeen ' 
collected in Oarl von HofTs important work, entitated Geaohiobte dw 
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lUHirfiDhen Yeribidenmgen der Brdoboflttf^, tb. i. 1822, s. 105- 
162; and in Greozer'B Symbolik, 2te Aofl. tb. li. B. 285, 318, 
and 861. A reflex, aa it were, of the tzaditioiu of S&mothraoe 
appean.in the " Slaioe themy of Strato (£ Lunpeaone, acccnding 
to wEioh tlie sw^ling of the waters of the Bozine &Bt opened 
tiu paasage of &.e Saidanellefl, and afterwards caiued the. oiMlet 
throogh the pillan of Heronlea. Strabo haa preeerred to va^ ia the 
first book of his Ctoograpb;, among critical extnota from the i)oi:k8 
of ^vtOBtheues, a remarkable fragment of .the lost wrilangB of 
Stndo, presenting Tiews which extend to almoat the entire oiroum- 
fiirenoe of tJie Mediteiranean. 

. "Stnto of Lamp^Bona," uyB Stjabo (lib. i pp. 49 and 50, 
Casmb.), "ia even nutfe dispoBed than the Ljdian Xanthna^' (who 
had described impreedonsof Bhelle af a distance from the sea) '<to 
expomid the oanaee of the things which we see. He assets tJiat 
tlie Enxine had fimnerl; no ontlet at Bynntiiaii ; bat the sea, be- 
coming swollen by the riTers whl<^ ran into it, had b; its pressnre 
^«ned tite passage throng^^whioh the waiters flowintothe Fn^iitia 
and the Hellespont. He aleo gays that the same thh^hae happened 
to onr Sea (the Mediterruioan);" " for here, too, viU^t the sea had 
beocnme swollen by the rireis (which in flowing into iftfcad left dry 
their marshy banks), it forced for itself a passage throttgh ^e isth- 
nna of land conneoting the Pillars. The proofii vluch Strato ^ves 
<€ this are, first, that there is still a bank nnder.waterraiulingfrom 
Emope to Libya, showing that tbe oater and inner seas were for- 
merly divided ; and next that the Enxine is the shallowest, the 
Oratan, SfelUafl, uid Sardoic Seas being on the contrary very deep ; 
tbe reaaon being that the Enxine has- been filled .witfa mud by the 
many ^nd large rireis flowing into it from the north, while the other 
... •eaaeonlsnneddeep.. The Enxine is also the freshest, an^ the waters 
flow towards the parts wherfr the bottom of the sea is lowest. Hence 
he infenied that tbe whole (^ tbe Enxine wonld finally be choked 
with mod if the rivera were to oontinne to flow. into it: and this is 
'^ready in some degree tbe case <m the west side at the Enxine to- 
wards -Salmydessns (the TbraciaaApollonia), and at what are called 
by numners th» " Breasts" off the month of the later and along tha 
idiore.of &e Scytbiaa D^ert. Perbi^ the Temple of Ammoo (in 
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Ljbia) nu^ onoe luive stood oa the Bea'«hore, and tsuises sack m 
these tn&y explain why it is nov far island. Tbia, Strata thought, 
mi^t Mooimt tat the oelebrity of the Oracle, whidi wotUd Ise letu 
satpnaing if it had been on die eea-^hore ; whereaa its great disMOB 
frmn the ooBst made its pieeentfenowli ioezplioable. -£@ipt,foo, 
bad been formerly overflowed by the sea, as &r as the nuHshee of 
Pelusiiim, Mount Caaus, and Lake Serbonis; for, m di^iag be- 
HiUtlk the aorfaoe, beds of eea-suid and sheik an townd; Atnmg 
that -the ooantry was formerly orerfloved, and the whole disfariet 
tgnnd Uount Casius and Oerrha was a marshy sea^iriiiiA joined iba 
gulf of the Ked Sea. When our Sea (the M^diterranem) rettteted, 
die land was tucorered ; still, however, leaviiig iite Lake df Serbo- 
sis : Bubseqiiently, this lake also broke throngh its bouiids and ^e 
water flowed off, bo that the lake became a swamp.- The bonks 6f 
Lake Mtsris are also mive like seia than river banks." An eno- 
Beously ooneoted reading introdnoed by Orosskord on aooonnt of m 
passage in Strabo, Hb. xrir. p. 809, -Cas., gives instead of Mceiis 
"the Lake Halmyris:" but tMs latter lake was situated not fiur from 
the mouth ot the Danube. 

The sluice-theory of Strata led EratostheneB (^ Cyr«ie (the most 
celebrated of the series of librarians of Alexandria, but less hiqipy 
than Archimedee in writing on floating bodies) to eiamine the pro- 
blem of the equality of level of all external seas, i. e. eeaa sur- 
Toonding the Otmlinents. (gtrabo, lib. i. pp. 61-66 ; lib. ii. p: 104, 
Oasaub.) The varied outlines of the northern diores of the Uedi- 
teiranean, and the articulated form Of the peninsulas and islands, 
had given occaaiou to the geognostkal myth of the aacient land of 
Lyctonia. The Bni^Kwed mode of wigin of the smaller Syrtb and 
of the Triton Lake (Kod. iii. 4S3-55), as well as that of the whole 
Western Atlas (Maximus Tyrius, viii. 7), was drawn in to form part 
of an imaginary scheme of igneous emptions and earthquakes. (See 
my Exomen orit. de I'hist. de la Q^ogn^ie, vol. i. p. 179 j t. iii. 
p. 136.) I have recently' touched .mwe in detul on tlas subject 
(Cosmos, bd. ii. s. 153; Engl. ed. pp. llS-119) in a passage which 
I'pcrmitmysdf to subjoin: — 

"A more riohly varied and broken outline gives to the northern 
shore of tJie Mediterranean an advanta^^ over the southern or Ly> 
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bun diore, which aooordiag to Strsbo was renurked li; Entoetlienee. 
The three great peoiiiBulaBj the tbemn, the ItaHau, and the Helle- 
nio, with thdr fiuinoas kad deeply indentcj ahi^es, form, in combi- 
nt^on wHh the ueighbomig islands and oppoeote coasts, many stndia 
and isthmnaes. Tlje oonfigniation of Ae oondnent and ibe islands, 
the latter -eidier aerored &em the main or TcJoanitsaUj elevated in 
lines, as if over long isaureB, early led to geognoaldoaL views, respect- 
ing enqttioiiB, terrestrial levolutions, and ovetponrings (tf the swoBeh 
higher seas into thooB vhich were lower. Thg £uxine, the Darda- 
nelles, the Sliwts of Gaded, and the Mediteoranean with its many 
itsIandB, were well fitted to ^ve rise to the view of snob a system a£ 
altiioee. The Orphic Argonant, who probably wrote in Christian 
-times, mve antique l^nds into lus song; he describes the break- 
ing np of the audent Lyktonia into several islands, when ' the dark- 
haired Poseidon, being wrotii with Father Enmion, smote Lyktonia 
with the gdden trident.' Similar phantaues, which indeed may 
odea have arisen from imperfect knowledge of gec^iaphioal circnm' 
stances, proceeded from the Alex^dtian schmd, where erudition 
abounded, and a strong predileotioQ was felt for antique legends. It 
is not neeessary to detemuDe here whether the myth of the, Atlantis 
broken into .fragments shoald be regarded as a distant an<l western 
reflex of that of Lyktonia (as I lliink I have elsewhere shown to be 
. probable), or whether, as OtMe^ MtiQer eonuders, ' the destrudioi) 
of Lyktonia (Lenoonia) ^ers to the Samothracian ^■aditioa of a 
great flood which had changed the form of that district.'" 

(')p, 233. — "PrtcetU* pKcipitatiim tdking plcux from, cIouxU." 
Tha vectJc^y-asoending cnirent of the atmosphere is a principal 
cause of many most important meteorologioal phenomaiL When 
■ B desert or a sandy "plaia {tartly or entirely destitute of plants is 
bounded by a chain of high mountains, we see the sea breeze drive 
the dense clouds over 4he desert without any precipitation taking 
place before they have reached the monntaja-ridge. This phenome- 
non was formerly explained in a very inaj^ropriate manner by a 
supposed superior attraction exercised by the , moontiuns on the 
clonds. The true reason of the pheaom«ion appears to consist in 
the ascending column of warm air which rises from the sandy plain, 
24* 
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and fxemmts &e vaMea o( ti^kit from bong dusolTOd. The man 
oomploM the Abaenoe <^ Tegetadon, and the m(H« the amd is heated, 
the greater ifl the height at the cloods, And Uie leea coo any &11 of 
j-ain take plaoe. When the olouds reach Uie mountaiiu, these causes 
oeaae to entente ; the pk; of tJae vttticaUj-aaoeitding atmoqiheric 
cmreat is feebler, the clcmda dok lower, and dissolTe Jn run in a 
Oooler stratum of aii. Thus, in deserts, the vxaU of Kim, and the 
ablate* of vegtUUioH, act and react apmr each ot&er. It doe« not 
run, beoMue'the uak«d, sand^'sariace, having qo vegetable csoverin^ 
becomes mixe powerfdU; heated by tbc solar rajB, and ^hs radiates 
mcne h^t ; and the absenoe of nun forbids the desert, being con- 
verted into a steppe or grassy plain, because withoat wat«r no org^xae 
development is pesdble. 



(") p. 234.-:-" 2^ fna^ of the eardi in tolidifyivff « 
leith iU heat." 

If, Booording to the hypothesis of the Neptuniets, now long tdneo 
obsolete, the sooalled primitive rocks were precipitated firom a fluid, 
the tranmtion of the orust -of the earth ftoro a fluid to a solid 
state must have be«i accompanied by an enormous disengagem^t 
of heat, which would' in turn have caused fresh evaporation and 
freah precipitations. The later these preoipitations, the more r^id, 
tumaltuoiis,-andiincrystalline they woiitd have been. Sucha^suddan 
disenpgemenli of heat might cause local augmentations of tempen- 
ture independent, of the height of the pole or the latitude of the 
pbce, and independent of the poution of the earth's axis ; and the 
temperatures thus caused would infinence the distribution of plants. 
The same sudden disengagement of heat mi^t also occasion a 
species of porosity, of which there seem to be indications in many 
enigmatical geolo^cal phenomena in' sedimentary rooks. I have 
developed these conjectures in detail in a small memoir, "liber 
ursprungliche Porositat." (See my work, entitled Versnoho ttber 
die ohemisohe Zersetzuog des Luftkreises, 1799, s. 177 ; and Moll's 
Johrbticher der berg- und HUttenkunde, 1797, s. 234.) According 
to the nearer views which I now entertain, the shattered and&sured 
earth, with her molten interior, may long have maintained a high 
temperature on her oxidized surface, independentij «f positicai in 
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neped to tke am and of latifode. Wonld sot the oUnute of Oer- 
masy be woud^rfyiy altered, and that pufaapt fer centnrieB, if tiam 
w^e opened a fieeore athQnBand&thomsiDdepti), TeaehiDg&omthe 
ditHea of the Adriatic tO the Baltio ? lf,mihe present (XKiditioit 
«f oar plaaet, &e Htabk eqoUibriura (rf temp^store, first c^eidated 
hj FoBiJOT is his Th^ne aaaljddqnfi de lachaleai:, has been alinost 
ocmpletelj TSBtored l>; ndiation from the earth into dpifie ; and if 
the ezteinal ataio^h«r« sow only commnnioateB wHh the moltdn 
interior tiireu^ the iaooaddor&ble opemngs of a few volcanoea — is 
the earlier stale of things numerous clefts and fismres, produced by 
the freqaepdy recnrring oornigations of the rodcy strata. ' of tiie 
^obe, quitted Btr^UBS of heated air whiiih minted with the atmo< 
sphere and were entirely in^ependeid i^ latitude. Erery planet 
must thoB m its earliest condition bave for a tjme. determined its 
own temperature, whidi afterwarde l)ecomes dependent on the posi- 
tion relatively to tbe oeutoal body, the Sun. The smface of the 
Mocm also' showB trao^ of this reacdon of the interior npon die 

(") p, 284. — " Ths moutUam dedivUta of the xvtAempaH of 
Meaeico." 

The greeustOBe, in lobular oonoretions of the mOantiun district 
of dnanazuato, is quite umilar to that of the Frauoonian Fiohtel- 
' 0«birge. Both form grotesquely shaped summits, whidi pierce 
thronglrand' coyer tbe transition argiUaoeons sebists: In the same 
manner, pearl stone, porphyritio schists, bwibyte, and pitch-stone 
porphyry, eonstitate rocks dmilu in form in the Mexican mountains 
near Cinapeeuaro and Moran, in Hungary, in Bohemia, and in 
NOT&em AMa. 

(">p. 236 "The Dfogm-tree of Orotava." 

I^is colossal dragon-tree^ Dractena draco, stands in the ^u4en of 
Dr. Franqni in tbe small town of Orotava, the ancient Taoro, one 
of the: most deHghtfiil spots in tiie world. In June, 1799, when we 
ascended the Peak of Teneriffe; we measured . the circtunferenoe of 
the tree, and found it nearly 48 Slnglish feet. Our measurement 
was taken several feet above tbe root, Lowa down, and nearer to the 
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groand, Le Dfa made it neadjr 79 Englitb feet Sir George Stam- 
ton foirad the diameter still as macb as 12 feet at the height of 10 
feet above die groand. The height of tiie tree is not much above 69 
Englidi fbet Aocording to traditioii, this tree was veDemted by Sm 
QnanoW (a^ was the ash-tiee' of Ephesns b;r the Greeks, or ae the 
Lydian j^e-tiee which Xerxee dedced with ornaments, and tbe 
sacred Banyan-tree of Cqrlon}, and at the time of the fiiet ezpedi- 
(aoa of &e B^tbeoooarta in 1402, it was ali«ady as thick and as 
hollow as it now is. Remembering that the Dncana grows ex- 
tremely slowly, we are led to ii^r the high anljqni^ of t^ tree of 
Orotava. Bertbdet> in bis description of Teneriffi, says, . " £a 
compsrant les jennes Drsgonniers; vsisiDe de I'arbre gigantesiyie, lea 
calcitls qn'on fait sor I'age d^ee dernier e&uent F imagination." 
(Nova Aeta Aoad. Leop> Carol. Natona Gnrioeorom, t xiiL 1827, 
p. 781.) Tbe dragon-tree has been oultivat^d- in the'Oanaries, and 
in Madeiiaaud Porto Santo, from the earliest limes; and an accurate 
observer, Leopold von Bach, has even fonnd it w3d in Teiieri^, 
near Igneste. Its origin^ eountiy, therefore, is not I&dia, as had 
long been believed ; nor does its appearance in the Cbnaries coutn- 
dict tbe opinion of those who regard the Guanches as having been an 
isolated Atlantic nation without intercourse with African or Asiatio 
nations. The form of the Drassraae is repeated at the Boatbem 
extiemity of Africa, in the Bde of Bourbon, and in Mew Zealwid. 
In all' these distant regions ^>eeieB of the.genns in questicn are 
found, but none have been met with in the New Contineat, where 
its form is replaced by that of the Yucca. Dracfona borealis of 
Alton is a true Gonvallaria, and has all tbe /' habitus" of that genus. 
(Humboldt, B£. hist, t i. pp. IIS and 639.) I have.given a repre- 
sentation of the dragcm-tree of 0^otavt^ taken from a drawing made 
by F. d'Oionne in 1776, in the last plate of the Picturesque Atlas 
of my American journey. (Yues des Cordill^res et Monumens des 
Penples indigenes de I'Am^rique, pL Ixiz.) I found d'Oionne's 
drawing among the manoscripts left-by the celebrated Borda, in the 
still unprinted travelling jonmal ent^ted to me by the D^p6t de la 
-Miurine, and fiOm which 1 boirowed important astronomically deter- 
mined geograi^cal, as well as barometiio and trigonomebic, notices. 
(Bd, hist. t. i. p. 282.). The measuremeut of the dragpn-tree of 
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the TUIk HMi<;(id was made on Bwda's fiist T(yrage wiA Pfa^rS, ia 
1771; not in huseeond voyage, in 1776, with VaieU. Ituafeu. 
ed AtA in the earlier timee of the Nonaan and Spanieh IHonqoMts, 
in the l5th eraitiuy, Haas tras and at a naall altw areeted in tha 
hollow tnmk cf the tree. Unfcfliimatol;, the dntgD»-tree of Orotava 
loflt (me nde of its top in thertorm of the 21atof Jnly, IB19. Heps 
is a fine and luge 'fin^h top^erj^xte wgnving whidi f^ioearatB 
tte ^Koeat state Of the tree wi& ramarkafcle ti<nth toaatwe. 

The moimmental eharacter ef these ooIobbbI living Vegetable forms, 
and the kind of leveKDoe whudi has been felt fcr ^em ameng all 
natiou, have eoeaaooed in modwii times the Iwstowal dt gceaier 
oare in the niimerioal det«rBiinatiaii<f their age and die aiw of their 
tmnkB. Tbb resnlts of these inqniries have ted &a author of ths 
important treatise, "De'la longMt^ des Arbres," the elder Deoao- 
dolle, Endlioher, Unger, and othes able bota^ste, to oonrider it not 
improbable tliaithe age of sevwal iqdividtud tteAi whieh an stiO 
fttive, goes back to the earliest faistoiia^ periods, if not <^ %77^ at 
least of Greeoe and Italy. It is said in the BibliothAqne lAuversellf 
de Oendve, 1831, t. Izvii. p 50 : ^^ Plnaevn ezemplee sembleot 
oonfirmer fidde qs'il ezlBto enorae snr le globe dea aibrea d'one 
antlqiiit^ prodi^ense, et peat-6tre t^moins do sea demi^res rivola- 
tions physiqites. Loisqa'(»i regarde nn arbie oonmie an agi^t , 
d'antant d'individns sond6i enaemble qo'il ^est d^rveloppd de bonr^ 
geona^ ga Boriaoe, on ue pent pas s'^t<»mcK si, deUoiivesax boni- 
gedns s'ajontant gaaa cesse anx anciens, I'a^'^gat qni en rfeulte n'a 
pcont de tenne n&jessaire A son existence." In the same manner 
Agardh sa^s : " Ef in trees there are produced in each s(dar year 
new parts, so that dieoldea- hardened ports are r^huwd by new ones 
capable of oondneting sap, we see herein a type of growth limited 
only by external causes." He ascribes the shortness of the life of 
herbs, or of such plants as are not trees, f to the preponderance of 
the prodnctiui of flowers and frpit over (be fcmnation of leaves." 
UBfruitfalnesa is td a plant a prolongation of life. Ikidhcher cites 
the example of a plant of Medioago sativa, var. $ vennoolor, which, 
bearing no frnit, hved eighty years. (Gmndiiige der Bolamik, 1S43, 
B. 1003.) 

With the dragon trees, which, notwithstfluding the gigantic de- 
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Telopment of thw> dosed Tssonlar bandies, must by resMii of tkefe 
floni pttta be pUoed in tite same natonl funily witb aqaragaB and 
garden onions, we must assooiate the Adanaonia (monkey Iwead- 
tiee, Bubab); aa being oertaiidy among tbe latgeet and iddest in- 
babitants of oar planet In the very first vo^tges of /fscorery of 
the Cat^ana and Portngoese,' the naTigators wore aooastomed to cot 
their names on tiiem tvo species <tf trees, not mwdy to gra^fy the 
deoro of handing down dwar muses, bat also to serve as .marics or 
signs of possesmon> and of iriiateTW rights nations d«m Mt the 
gnnmd of being the first disooTGreni. The Pmtogaese n»ngatiMs 
fAeo nsedae thar "manw" or token of possecnon, die Fk«neh motto 
of tbeln&ntDouHanriqaetiielKsOoTerOT. UanneldeiWiaySoosa 
says in Us A«a Fortiigasna (t. i. *k^. % pp. 14 and 18) : " Ers oso 
de )oe pnm«ns NaTegantte de dexar insorito A Hotto del Lihnte, 
tali^ de bien /itire, ea U oorten de loa arboles." (Compare also 
BarroB, Afda, dee. i liv. ii. cap. 2, t. i. p. 148 ; Lisbon, 1778.) 

The aboTe-named motto, cnt on the bark of two trees by Pwta- 
gneae navigatOTB in 1485, twenty-eight years, tberefbre, bdbre the 
de«th of (he In&nte, is onrioosly connected in the history of discso- 
Teries with the dnddations to which the comparison of Vespneta'a 
fourth voyage with that of Oonsalo CoeUio, in 1503, has pren rise. 
Veqiiuxn relates diatCoelbo's admiral's ship was wiet^ed on an 
island whioh h&a been sometimes supposed to be Sao Fernando Not- 
onha, sometimes the Pe&edo de Sut Pedro, and sometimes the prob- 
lematical Idand of St. Matthew. This laat-named island was dis- 
oorered by Oareia Jo&e de Loaysa, on the 15tili of October, 1525, 
in 2)° S. lat., in the meridian of Cape Palmas, almost in the Onlf 
of Quineo. He remained there eighteen days at andior, found 
crosses, as veU as orange trees which had: beenpLauted and had be- 
come wild, and im two trunks of trees inscriptions dating bat^ ninety 
years. (Nararrete, t. t. pp. 8, 247, and 401.) I have examined 
the questions presented by this account more in detail in my inqoiries 
into the tmstworthiDeas of Am«igo YeEpnooi. (Exam^k critique de 
I'hist. de U Geographic, t v. pp. 129-132.) 

The oldest description of the Baobab (Adanaonia digitata), is 
that'g^ven by the Venetian Aloysios Cadamoeto (the real name was 
Alvise da Ca da Ubsto), in 1454; He found at' die month of die 
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Senei^al, tntuka of -fthich he estiinated-tbe cironmference at seren- 
teen &thi>ms, or 102 feet (Raimino, yd. i. p. 109) : he might have 
compared them vitb Dmgon-treeB which he had seen before. Per- 
rottet BoyB in his " Flore de S^Sguntiie" (p. 76)j that he had seen 
monkey-bread trees wluch, irith a height rf (mij abOnt 70 or 80 
feet, had a diameter of 32 English feet. The aune dimenaone had 
been g^vea by ^Idanson, in the account <^ his Ta^age in 1748 ; the 
largest trunks which he himself saw (in' 1749) in one of the sniaU 
Magdalena isl^da near Oapede Verde, and in t^e vioini^ of the 
month of the Senegal Biver, were from 26 to 28^ En^Ubh feet in 
diameter, with a height of little more than 70 feet, and a top abont 
180 feet Inoad; bnt he adds at &e same time, that other'travellere 
had found trunlis of neu'ly 32 English feet diuneter. !EVenoh and 
Butch KiilorB had cut their names oh the trees seen by Adanson, in 
letters half a foot long ; the dates added to the names showed these 
inscriptioas to be all of the 16th century, except one which belonged 
to the l5th (In Adanaonli " FaroiUos des ITantes," 1763, p. i. pp. 
cczT.-Ccxviii., it gt^ds as the 14th centuiy, bat this is doubtless an 
error of inadrert^oce.) From the depth rf the inscriptions, whioh 
vere covered with new layers <^ wood, and from the comparison of 
the thickness, of different trunks of the same species in which the 
Kelative age of the trees was ktaown, Aduwon computed-the probable 
age of the larger trees, and fonnd for a diamet«r of 32 English feet 
5150 years, (Voyage an Stoegal, 1757, p. 660 He pmdeaUy 
adds (I do not alt^ his, curious orthc^raphy) : "Le calcul de I'aje 
de chake couche n'a pas d'ezactitude g^ometrike." In the vHlaga 
cf Grand (^^darques, also in Senegambia, the n^roes have orna- 
mented the entrance of a hollow Baobab tree with sculptures cut oat 
of &e still fr«8h wood; the interior serves for holdlDg meetings in- 
which their interests are debated. Sudi a hall Of the assembly re- 
minds one of the hollow or cave (e^>ecus) of the plane tree in Lycia, 
in which Lucinins Hutianus,who had previously been consul, feasted - 
with twenty-one goests. Pliuo (siil S) assigns to such a cavity in a 
hollow tree the somewhat large allowance of a breadth of eighty 
Soman feet. The Baobab was seen by lUn^ Cailli€ in the valley of 
the Niger near Jenne, by Caillaud in Nubia, and by Wilhelm Peters 
along the whole eastern coast of Africa (where it is called Mulapa, 
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i. e. Nlt^Mt-tsee, more ^tapailj H^-^p&) ae &ir as Ldnrenn) 
HarqnM, ^moet to 26° of 8. kt Although Oadai^OBto said m the 
ISth cental; "emiseDtia Don quadrat mag&itudmi," and althoagh 
G<dbert7 (Fragmem d'un YoyttgB eu Afnque, t ii. p. 92) found in 
the " Yall^ dee denx Gagna*^' bunke viaeit, with 36 English feet 
diameter neu tti^ roots, were only 64 English feet high, yet thia 
great ifiEproportioB betwerai he^t and l^oknesa most not be re^ 
gsfded as general. The leamed trareller Peters remark^, that ""vixy 
old trees- lose height by the ^adoal decay of the top, while they 
eontinne tO increase in girUi. Oi) the east ooast of Africa one sees 
not unfreqnently timuks of little more than tem. feet iTiBmeter, reach 
a height of 69 English feet." 

If, according to what has been said, the bold eatinmtions of Adan- 
Bcm and P»ottot aewgn to the Adansoniae measured by Uiem.an age 
of from 6150 to 6000 years, whidi wopld make Aem cotempon^ 
neoaa with the epoch of the building of Uie pyramids or even witb 
that of Meucs, a period when the oonstellation of tho^Southem CrpsB 
was still viable in Northern Germany (Cosmos, bd. iii. s. .402 and 
4^7; Eng. ed. p. 293^ and note 146), on Hie oUier hand, the more 
secure estimations made from the annual rings of trees in enr northern 
temperato lone, and from the ratio which has been ftiund to subdst 
between tlie thickness of the layer of wood and the time of growth, 
0m us shorter periods. Decandolle finds as the result of his inqtil-' 
lies, that of all European spedes of treeethe yew is that which attains 
the greatest age. He assigns to the yew (Taxus baccata) of Bra- 
home, in the connty of Kent, thirty centuries j to the Scotch yew 
of Fortingal, from twenty-five to twenty-six ; and to those of Crow- 
hunt in Surrey, and Bipon in Yorkshire, respectively, fourteen and 
a half and twelvft centuries. (Decandolle, de la Itrng^vit^ des arbres, 
p. 65.) Endlioher remarks that the age of another yew tree, in the 
chnrchyard of Qraefoid, in North Wales, which measures 52 English 
feet in circumference below the branches, is estimated at 1400 years, 
and that of a yew in Derbyshire at 2096 years. In LitJioania, lime 
trees have been out down which were 87 English feet in circum- 
ference, and in which 815 uinual rings have been counted." (End- 
lieher, GnmdEiige det Botanik, s. 899.) In the temperate zone of 
the southern bemisi^iere, some species of Eucalyptus attain an enor- 
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raoosgirthj and as they aJso reach to a great stature (aboTe 230 Faria, 
245 Eaglisli, feet), they are ungdWly contrasted with oar yew treea, 
whose great dimraisioii is in thictness only. Bfr. backhouse found 
in Emu Bay, on the ocnst of Yan Diemen.Land, tronks of Eqca- 
lyptns which measured 70 English feet ronnd the trunk near the 
ground, and five feet higher up 50 English feet. (Gould, Birds of 
Australia, vol. i. introd. p. xv.) 

It is not, as is commonly stated, Malpighi, but the ingenious 
BGohel' Montaigne, who has the merit of having heen the 6ist, in 
1581, in his Toyage en Italie, to notice the relation of the annual 
nnga to the ^e of the' tree. (Adrien de Jussieu, Cours 6I^entaJre 
de Botaniqne, 1840, p. 61.) A skilful artist, engaged in the pre- 
paration of astronomicaT instruments, had called the attention of 
Montaigne t6 the annual rings; and he also maintained that the 
rings were narrower on the north side of the tree. Jean Jacques 
Bonsseau hod the same belief; and his Emile, if he loses himself in 
a. forest, is to direct himself by th^ indications afforded hy the rcla- 
five thickness of the layers of wood. More recent obaervatiouH on 
lihe anatomy of plants teach ua, however, that both the acceleration 
and also the retardation or intermission of growth, or the varying 
jwoduction of circles of ligneous fascicles (annual deposits) from the 
Cambium celte, depend oh influences which are wholly distinct from 
the quarter of the heavens tpwards which one side of the annual 
rings is turned. (Knnth, Lehrbnch der Botanik, 1847, t. i. s. 146 
and 164; Lindley, Introduction to Botany, 2d edition, p. 75.) 

Trees which in individual cases-attiun a diameter of more than 
twenty feet, and an age extending to many centuries,' belong to the 
most- different natural femiKes. ■ I may nainehere Baobabs, Dragon- 
trees, some species of Eucalyptus, Taxodinm distieum (Rich.], FinuB 
lunhertiuia (Douglas), Hymenaea courbaril, Csesalpinieae, Bomhax, 
Swietenia mahagoni, the Banyan tree (Ficus religiosa), Idriodendron 
tnlipifera? Platanus orientalis, and our Limes, Oaks, and Yews. 
The oelebntted Taxodinm distichon, the Ahuahuete of the Mexicans 
(OnpresBuB distacha linn., Schubertia diaticha Mirbel), at Santa Ma- 
ria del Tule, in the stat« of Oaxaca, has not a diameter /)f 57, as 
Decandolle says, but Of exactly 38 French (40^ English) feet. 
' (MtiMenpfordt, Versuoh einer getreuen 8<>hildernng der Bepublik 
25 ' 
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Hezioo, bd. L b. 158.) The two fine Aliiuhii«tes new (%apidt^>ec, 
which I have <rften seen, and whidi are ptohabl; the aurriTiDg mor- 
oantB of an ancient g&rden or pleasure-gronnd of,Montenuna, mear 
aare (accwding to Bnrkarf b aocount of his traTels, bd. i. a. 268, a 
work which otherwise coutaius much infonnation). only 36 and 88 
English feet in drcumferenoe ; not in diameter, as has often been 
MrTonednsly asserted. The Bnddhists in Ceylon venerate the gigantic 
traiik of die saored fig-tree of Anouiahdepoura. The Indian fig-tree 
or Banyan, of which the branches take root round the parent atem, 
forming, as Oneeioritns well deafiribed, a Jea;^ canopy resentbUng a 
man;-pitlared tent, often attain a duckness of 28 (29} Eni^eh) feet 
diameter. (Laasen, Indiscbe Alterthmuskunde, bd. l a. 260.) On 
the Bombax ceiba, see early notice of the..time of. CcJumbiUT in 
Bembo'B HistoriBB Venetse, 1551, fol. 83. 

Among oak-treea, of those which, bare been accjoratdj me^ 
BOT^d, the largest in Europe a no donbt that near the town of 
Siuntes, in the Departement de la Charente In£6rieure, on the road 
to Gote». This tree, which is 60 (64 English) feet hi^, has. a 
diuneler of 27 feet 8i inches (29} En^iab feet) neat the ground} 
21} (abnoat 23 English) feet five feet h^her up; and where the 
great boughs commence 6 Pariuan feet (6 feet 6 inches Enf^i^). 
In the dead part of the trunk a little chamber baa been arranged, 
from 10 feet 8 inches to 12 feet 9 iuchea wide^ and 9 feet 8 iaobm 
high (all English meaanre), with a aemi-circular bench cut out of 
the f^«Bh wood. A window g^es light to the inteiior, so that the 
ddea of the chamber (which is closed with a door) are clothed with 
ferns and Bchena, givmg it a pleasing appearance. Jnd^ngbythe 
aize of a small peoe of wood which baa been cut out abovo the 
door, and in wludk the marks of 200 annular rings have been oount«d, 
the oak of Saintea would be between 1800 and 2000 years <Ad. (Jm- 
m^ea de la Soci^ d' Agriculture de la Bochelle, 1843, p. 380.), 

In the wild roee-tree of the ery^t of the Cathedral of Hildeabeim, 
aaid to be a thouaand years i^d, it is the root only, and not the 
atem, which is eight centuries old, according to accurate infarmation 
derived from ancient and tmetworthy cwiginal documents, for the 
knowledge of which I am indebted to the kindness of Stadtgerichls- 
Assessor Rlinier. A legend connects the reeo-tree with a tow made 
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by the first fooodeF of. the cathedral, Ladwig the'IHoos; and an 
OTiginal ^oiniment of the 11th ceDtnt; says, "that when Bishop 
fieiilo rebuilt the cathedral which had been burnt down, he endoeed 
the roota of the roee-tiee witha vault which still eziste, rused upon 
this Taalt the crypt, whioh was re-oonBecrate4 in 1061, and spread 
oat the braucfaes of the roee-tree upon the walls." The stem now 
living is 26 j feet high and about two inches thick, and the on (spread 
tnwiches cover About 3^ feet of the external yrtSl of the eastern 
crypt; it is donhtlesa of eondderable antiquity, and w^ deserving 
o( the e^brity which it has guned IliroD^ont €lermany. 

If extraordinary development tn point of sixe is to be regarded 
as a proof of long-continued orgasic life, particular attenticoi is due 
to one of the th&Iassophytes of the sab-marine veget&ble world, i. e. to 
the Pncus giguiteus, or MacrocyStis pyrifera of A^rdh. According 
to Captain Cook and George Forster, this sea-pWt attuns a length 
^ 360 English feet ; snTpasdog, therefore, t^ bei^t of the lofiiest 
Conifene, even that of the Sequua gigantea, Endl^ or Xaxodinm 
eempervirens. Hook and Amott, whish grows in Oalifoiiiia. (Dar- 
irin. Journal of Beaearehes iote Natural History, 1845, p. 289 ; and 
G^t^ Fitc-Roy in the IfarratiTe of the Voyages of the Adventure 
and Beagle, vol. ii. p. 363.) MacrDcystaB pyrifera is found from 64° 
floulb to 45° north latitude, as &r as San FrSncisco on the north- 
Veat coast of America ; and Joseph Hooker believes it to extend as 
£ir as EamtBchatka. In the Antarctic seas it ia even -seen floating 
among the pack-ice. (Joseph Hooker, Botany of the Antaretie 
Voyage under the commuul of 3ir James Boss, 1844, pp. 1, 7, and 
178.} Camilla Montague, Sotaniqne cryptogame du Yoyage de la 
Semite, 1^46, p. 36.) The immense length to which the bands or 
ribbands and the cords or lines of th£ cellular tisane of the Hacro- 
i^stts attain, appean to be limited only by accident^ injuries. 

C) p. 236. — ■f' i^teckt of ^usnogamoui piajUs already corUained 
in hsrbaritimi." 
We must oarefiilly distlngmsh between three different questions ; 
How many species of plants ate described in fviuted works ? how 
many have been i^soovered, i. e. are contained in herbanums, though 
widiout being described ? how inany are probably existing tm the 
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globe F Mumy'si editdon of the linneaii fffsfeSi oenbuiu, inoht^ 
iDg crypb^omia, onljr 10,042 species. Will4^ow, in liis edition oJ 
the Species Plantamm between the years 1797 $nd 1807, bwl 
already described 17,457 phsenogamons species (from MomotdiJa to 
folyjpmia dkecia). If we add 3000 crypto^amous species, we 
obtain the number which Willdeuew mentions, vii. 20,Q00 species. 
More recent researches have shown how much this estimation of Uie 
nomber qf species described and icontained in heibarioms ^Ub ahort 
of the truth, Robert Browti counted above 37,000 ptueoogamoiH 
phintfl. (General Remarks on the Botany of Terra Australis, p. 4.) 
I afterwards attempted to give the geographical distributioD (in 
different parts of tjte earth already explored) of 44,000 phseiu^v- 
mous and Cryptbgamous plants. (Humboldt^ de disfcribiitioae gecv 
graphica PIant«:um, p. 23.) DecandoUe found, in comparing Fw- 
wxm'e Enchiiiditun with hia Univeiaal System in 12 Beveial families, 
that the wrilui^ of botanists and European herbariums taken 
together might be assumed to copt^ upwards of 66,000 species (^ 
plants. (£sssi ^ement^re de G^ogr^hie botauiqae, p. 62.) If 
we consider how many species have ranee that period been described 
by trayellers — (my expedition alone furnished 3600 of the 5800 
collected species of the et^uiuoctdal zone) — and if we remember that 
in all the botanictd prdens taken together tiiere are certainly above 
25,000 phseuogamoos plants cultivated, we shall eanly perceive how 
much DecandoUe's number falls ^ort of the truth. Completely un- 
acquunted as we still are with the larger porlaons of the interior of 
South America — (Mato-Grosso, Par^uay, tie eastern declivity of 
the Andes, Santa Cruz de la Sierra, and all the countries between 
the Orinoco, the Bio Ifegro, the Amason.s, and Pnruz) — of Africa, 
Madagascar, Borneo, and Central and Kaatem Asia^ — the tlwught 
rises involuotarily in the mind that we may not yet know the. third, 
or probably even the fiftJi part of the plants existing on the earth ! 
DrSge has collected 7092 spedee of phsenogamoos plants in South 
Africa alone. (See Meyer's pflansen geograpbische Documente, b. 
5 and 12.) He believes, that the Mora of that district cousistfi of 
more than 11,000 phtenogamous species, while on a surface of equal 
area(12,000German, or 192,000 English square geographical miles) 
Ton Koch has described in Germany or Switzerland 3300, and Do^ 
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caiidDlIeiiiFnnoe3645B^ecieaofph^ogamoaBjJauts. Iwonldaka 
recall that evea now new Genera (some even connslang of taU 
fbreHt treee), are being discovered in the Email West Indian Islands 
which have been vidted by Enrope&ns fcx three centoiieB, and in 
the Ticinitj' of large oonunen^ towns. These considerations, wbioh 
J propose to devdop in tiirlJier detail at the close of the present 
annotation, make it probable titat the 'aotaal nomber of spedea 
axeeeib that qwken of in tbtf old mytb of the Zend-Ateeta, which 
says Aat "the Primeval XyreaSing Power o^ed'ford from the, blood 
of tia sacred bull 120,000 diffeKot forms of phtfito t" - . ' 

If-then, we paimot look for anydireot seientific sdotjon of the 
qoestion of how many. forms of the veget^le kingdcmt — inclnding 
leaftess GiTptogamia (water Algte, fohguaes, and lichens), Gharacese, 
yTMVworts, mosses, Mbrsilaoess, liyeopodiacese, and feraa — exist on 
Ae dryland and in the ocean, In the present state of ^e oi^anio 
life of -onr globe, we ma; yet attempt lui approximate method by 
which we may,£nd sonie probable "lowest limits" or nnmerioal 
««'"''n'^ Since 1815, 1 haye sou^t, in arithmetical consideratioiis 
relatiirg to the geography of plants,. to examine fiiM the ratios which 
the nnmber of spedee in the different natural ^milies bear to the 
entire mass of th^ phtenogamous vegetation in countries where the 
latter is- sufficiently well known. Robert Brown, the greatest 
botanist among our cotemporaiies, had' previously determined the 
numerical proportions of ' the leading divisions of tbe vegetable 
kingdom; c^ Aoo^edons (Aganue, CiyptogaBiio or cellnlar plants) 
to Cotyledons (Phanerogamic or vasenlar plants), and of Mono- 
ootyledonons (Endogenous) to IKoo^Iedonons (Exogenous) planta. 
He finds the ratio cf Monocotyledons to Diootylodons in the tro- 
. ^cal «>ne as 1 : 5, aai in the cold cones of the parallels of 60° N. 
and 55° 8. latitude, as 1 : 2}. (Robert Biwvn, General Remarks 
oa the Botany of Terra . AnstraUs, m Flmders' Voyage, vol. ii. p. 
388.) The abeolnte number t^ species in the Haee leading diviuons 
of Hie vegetable kingdom are compared together in that work 
according to- the mediod there laid down. I was the first to pass 
from these leading divisions to the divisions of the several tamiliea, 
and to cffludder the ratio which the number of species of each famUy 
bears to the eutiie mass of phienogamous plants belonging to a cone 
25* 
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of the earth's enr&ce. (Compare my memoir, entitled 'fDedisbflm- 
tione geographica Plantarum secandem oceli t«mperiem et altitndmem 
uoatium, 1817, pp. 24-44; and the&rtherdeT^op^ent of tbe sub- 
ject of tbeae numerical relations giyea b; me.in the IHctionnaire de« 
ScienoeBnatoielles, t xriii. 1820, pp. 422-436; and in the Annaks 
de Chimie et de Physique,, t xvi. 1821, Rt. 267-^2. 

The nnmerieal relations of the forms of planl^ and the laws oh- 
served in their geographical distributioii,' may be conadered in two 
very different ways. If pknta are studied in their axraagement 
according to natoml femiliea, without regard to tjuir geographicBL 
distribntioB, it is asked. What are the fundamental forms or types 
of oi^uusatioD .to which the greatrat number of species o(»Teep<MHlT 
Are there on the entire sur&ce of the eai&i more <iIainaocee- thas 
Compodtse? Do thesa twp orders make sp between them one-four^ 
part of the whole nnmher of phsanogamous plants? What is the 
proportion-of Monocotyledons to Dieotyledens? These are qvestiMis 
of General Phyt»logy, or of the science which investigates theoigani- 
lation of plants and their mntoal connection, or the jn^sent state ot 
the entire vegetable worid. 

If, on the other hand, the species of plants which have beea 
g^ped acoofding to the analogy of their structure are considered, 
not abstractedly, but according to tliur climatic relations, or accord- 
ing to their distribution over the snrface of the earth, .we have ques- 
tions offering quite another and distinct Interest. We then examine 
what are t^ families which prevail more in proportitm to other 
^anerog^mec m the torrid zone than towards the polar circle 7 Are 
Composite more numerous, either in the same geographical latitudes 
or on the same isothermal lines, in the New than in .the Old Con- 
tinent? Do the forma which gradually. lose their predominrace in 
advancing trom the Equator towards the Poles follow a «milar law 
of decrease in ascending mount^ns situated in the equateidal regioQS t 
Do the proportions of particular fomilies to the whole mass of Pha- 
neroganue di&r in the temperate zones, and on equal isothemal 
lines, north and south of the Eqnatoi? These questions belong pro- 
perly to the Geography of Plants, and connect themselves with the 
most important problems of meteorology and terrestrial physiGS. 
The character of a landseape or country is also in a high decree 
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^^MsdeBt oa the |mdonuii4noe of p&rtacnlar ^suliea of plants 
whicli lend^ it either deedate or adorned, finuUDg or najeatio. 
Gtasaes fonning* extenaiTe savannahs, Palms and other trees afitod- 
ing fijod, or social Cmufeim fonning foreata, have powtafoUy influ- 
0KMd natiotiB in respect to theirmateri^ condign, to titeir mauuen^ 
to their mental diqweiliMie, and to the more oi leas la^d develop- 
meqi of their jaroi^eiity. 

In stodjing the geographical distribntion of forms, ve may oon- 
uder species, genera, tmd natund families, separately- In sodial 
jdants, a ungle apedee (rfWn covers extensive tnds of coiuby; u 
in Dortherp ref^oas toteeta of I^nee or Firs and extenmve heaths 
(erieeta), in ^Min cistns-covered groiluda, and in trt^eal Americs 
assemblages of the same apeta^ of Oaetiai, Croton, Bra& jb, or 
Bamtrasa Qnadna. It is interestuig to examine tikese-relations more 
elosdy, and to view in one case th« great mttltipliiH^ of individuals, 
and in another the variety of organic derelqnuent. We may in* 
quire what e^iecies prodaees the greatest niunba; of individuals in a 
partioE^ lone, or we may ask whjdi are the fiimilies to which, hi 
difierent cUniat«E, the greatest nnmber cf species belong. Id a high 
nudi^n region, where the Gon^oeitse and the Perns are to the som 
of all the i^nogamoDS plants in the ratio of 1 : 18 and 1 : 25 
(«, e. whci» thesa ratios are found by dividing the aom total of all 
the Phanerogamaa by the number of Species bdon^g to-the fimuly 
of CMDpo^ttB or to that of Pilioes or Ferns), it may nevertlielesB 
h^ipen that a.ungle epeoies-of Fern covers ten -times more ground 
titaa do all the q>ecieB of Compositie tUcen bother. In this case 
' Ferns predominate over Compoedtffi by their mass, or by the nnmber 
of . individuals bebn^ng to the same apedes of Fteris' or Folypo- 
£nm; bnt litey do not so. predominate, if ve only compare the 
Bomber of the different specific forms of Filices and Composite 
with the Hum of all the phsBnogamonB plants. Since, then, multipli- 
cation of plants doea not follow the same law in all speeieB, — ^that is 
to say, all species do not produce Uie same number of individuals,— 
therefore the .quotients given by dividing the raim of the pheeno- 
gwHous planta by the number of species belonging to one fiunilj, do 
not Bufiiee by themselvee to determine the character of the landscape, 
or the phynognomy which Nature aasmneB in difierent lefpone of the 
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earth. If the attentioD of tbe bavelliag bottuuBt iii eBgaged by the 
frequent iepetiti<m oC^ the Biune specie^ their mass, and the uSi' 
{wmi^ of vegetation thus prodaoed, it is even more ^Treated by the 
rarity or infrequeDC? of aereral other spedes vhidi are valnable to 
mankind. . In trt^ical redone, where 'die Bnbiaoeas, Hyrtacen, 
Legominoen, ot Teiebinthacen, form fbrentg, one is astoiuBhed to 
find the trees of Cinchona, particular species ei Sirietenia (Bl^o- 
gany), Hounatoxylon, Styrax, and balsunio Mynoylom, so epmo^ 
distributed. We had occasion, on the declivities of -tbe h^h plains 
of Bogota-^nd Pi^yao, and in tjlie oomitiy romid Lexa, in descend- 
ing towuds the imfaealthy valley of the Catamayo and to the Am»> 
sons BJver, to lesurtc the manner in which tbe trees whioh fimidi 
the precious fever-bartc (species of Cinchona) ara found nngly and 
at oonuderable distanoes from eaoh other. The China Hunters, 
Caudwes de Oasoaiilla (the Jiame given ^ Loxa to the Indians and 
Afeetixoes who oolloct each year the moet efficadons ef all fevw- 
barks, that of the Cinchona Condaminea, among the 4<Hiely mcon- 
luns of Cazairama,' Uritasinga, and Bumimtana), climb, not witbcmt 
peril, 4o the summits of the lofloest forest trees in order to gun a 
wide prospect, and to disown the solitarily scattered slender aspirii^ 
tronks of tbe tree« of which tbey are in search, and which l^ey 
racognise hj tito dbinii^ reddish lint of their large leaves. The 
mean temperatore of this important forest re^on, ^tuated in 4° to 
4 j° S. lat and at an elevation of about 6400 to 8000 English feet, 
is from 12}° to 16° lUaamor {60'--2 to 68° Fahr.). (Humboldt 
and Bonpland, Plamtes-^ninoxialeB, t. i. p. 83, tab. 10.) 

In conndering the distributiDn of species, we may iJso proceed, 
without regard to the multiplication of individuids, to the wnnnrti 
which they form or the apace which tbey occupy, and may simply 
compare together the absolnte number of ^)ecies belonging to a 
ptuticnlar &mily in each countiy. This is the mode of oomparison 
which Decandolle has employed in the work entitled Begni vegeta- 
bilis Systema naturale (t. i. pp. 128, 896^ 43d, 464, and 610), asd 
Eunth baa carried it out in regard to the whole number of sp^ea 
of Compoeitee, at present known, (above 3800). It does not show 
whioh is the predominant iamily either iu tbe number of species or 
ID the quantity of individuals as compared with other fiunilies ; H 
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merelj telle bow nuny of tihe qieoies of one sod the rame &mily 
are iudigeDoos m each eonntry or each qoartw.of the wotid. 
7he resulte. «f tiiU method are on tht whole mt^e exact, because 
they are obtained by the carefbl study of eingle femilies witbont the 
iieoessi^ of b«4i>g itoqtuuited with die nhide nnmber of the pfaa}i»- 
Togfiom belOB^ug to eaoh eonotry. The moat varied fomiB of 
FernH, for example, an found between tbo tropioB ; it ia there, in 
die tempra^d heat of mrast and shaded places in monntainons 
jalands, t^t each geiins presents the Urgeet nilmber of species : this 
'Tftriaty of species in each geniu diminiahes in passing from the tro- 
pical- to the temperate Eone> and deoreasea still fiirthef in approaiebing 
nearer to the pole. Nerertbeless, as in the cold zone — in I^pland, 
for esample — those pluita succeed best which can best resist the cold, 
ao the qteeies of Fenis, altJiongh the ahxiuie num£er-ia less than in 
. fntnoe-or Germany, we yet-relatwefy more nomerons than in those 
coimtriefi ; i. e. their -namber besrs a greater, proportion to the snm 
total of all the pluenerc^amons plants of the conntiy. These propor- 
tions or ratios, given as above jnentioned by quotients, are in Fiance 
and Germany ^\ and ^\, and in Laplasd ^. I pnblished nnmeri- 
eal ratios of this kind — (i. e. the entire qnantity of ph8en<^;amoaB 
plants in each of the difierent Moras divided by the nnmber of 
spedes in each family) — in my IV>leg(»nenis de disttibntitme geo- 
grapbica Plantamm, inlSl?; and in the Memoir on the disbribotion 
of plants over the Earth's sur&ce, sabseqaentlypabliedied in the 
French language, I .corrected my previoasly published numbers by 
Bobert Brown's great works. In advandng &om the Equator to the 
Poles, the nitios taken in this manner vary eonsid»ably from Ibe 
anmlmv which would bo obtained traa a comparison of Hie ataoiuU 
Bumber of iq>ecieB belonging to o^h family. Wo oft«n find the 
value of the frwition increase by tli« deo-ease of the denominator, 
while yet the absolute number of species has diminished. ,In the 
method by fractions, which I have followed as more in^truotiv^ in 
iefb«noe to the geography of plants, there are two variables ; for in 
proceeding from one isothermal line, or one lone of equal tempera- 
ture, to anotlter, we do not see die sum total of all the phanero* 
ffaas change in the same proportion as does the timber of qnoea 
belonpng to a partaenlar fMuilj. -, .. 
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We may, if we please, pus froin tite ocmeideiation of ep&Aee to 
dut of ^Uviaioiu fonned in the natural Bystem of botany according 
to an ided seriea of abatraotiona, and direct oar attenti<«l to Q«iien, 
to FamilieB, and even to the still h^er, i. e. more oomprehen^Te, 
Classes. There are some genera, and even some entire &inilies, 
.which belong exdnaively to partiinilar sones of the Earth's snr&oe ; 
and this not only beoanae thiiy can only floniish nnder a particular 
ocmbinatioti of climatio ocHiditions, bat also foeoanse both the local- 
itiee in whidi they Mig^ted, and their' migraljoas, have be«a 
limited. It is otherwise with &9 greater nomber of gen«a smd of 
&nulies, which have their representatives in all re^onsof the globe, 
and -at all latitudes of elevatJOu. The eulieet investigations into 
the distribntioB. of vegetable forms related solely to genera; we find 
them in a volaahle work of Treviiauos, in his Biology (bd. ii. s. 47, 
63, 83, and 129). This method b, however, lees fitted to affisd 
' general lesnlts than that which c<Hnpared either the nomber of spe- 
cies of each fiunilf, or the great leading divisions (of Acot^tedons, 
Monocotyledons, and Diootyledons) with the sum of all the pbanero- 
gamsB. We find that in die cold sones the variety oi forms does 
not decrease bo mach if estimated by genem as if estimated by spe- 
cies ; in other. words, we find relatively nuH« genera and fewer spe- 
cies. (Beoaudelle, Thferie ^Umentaire de la Botamqae, p. 190,- 
.Humboldt, Nora genera e( species Plantarnm, t. i. pp. xvii. and 1.) 
It is tdmost the same in die case oi high monnttuns whose smnnuts 
support single members of a tai^ number of graiera, which we should 
have been d priori inclined to regard as bdon^g ezolnaively to the 
vegetation of the plains. 

I have tbonght it desirable to indicate the difierent points of view 
fnta which the laws ef Hie geograf^iioal distrifoadon of plants may 
be considered. It is by oonfonnding these different ^ints of view 
that apparent oontradidions are found, which are tmjnstly attributed 
to nnoertunties of obs^vatJon. (J&hrbficher der Gewachskunde, 
bd. i. Berlm, 1818, s. 18, 21, 30.) When such expieauona ns the 
following are made use of — " ITiifl form, or this fiimily, diminishes 
as the cold zones are approached; — it has its tme home in suoh (ff 
suofa a latitude; — it is a sontheni form; — it pradoniinaies in the 
temperate nme;" care should always be taken to state iiiprmwlj 
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wbether Hie writer is Bpeaking of the sbeolnte nnmber of epedes, 
and its increase or decrease witii the cliaBge of latitade ; or nhetber 
hemewts-that tlie &mj]y in qnestiiai prevails over other &iiiilie8 of 
jdants as compared with the entire number of ptuoerogaime of which 
a FI01& ctmmsts. l!he impression of prevalence as conveyed by th« 
eye depends on relatiTe qnantitj. . 

r Terrestrial physios have th^ numerical elementSj as has the Sy»- 
tem of the Universe, or GelestiAl Phydai, and by the united labors 
of botamcal travellers we may expect to arrive ^sdnally. at a true 
knowledge of the laws which determine tlie geographical and elimft- 
tio disbibation of vegetable forme. I have idready lemarted that 
in the temperate zone the Compoeitn (Synantheren), and the Olu- 
maoen (Inclnding nnder this Utt«r name the three fimiilies of 
Cbaases, Gyp^roidn and Joncaoeee), make up the fourth part of dl 
pfaxKiogaBKius {Jants. The/ollowing numerical ratios are the result^ - 
of my investigatiooB for 7 great &milies of the vegetable kingdopi 
in the pame temperate zone. 

Olnmaceie { (Qraeees Wone ■^) 

Composite ^ , " ■ 

Le^minosce t^ ' 

Labiabe ^ 

Urobelliferffi J, • 

Amentacete (Cupolifera, fietulinete', and Saliciness) fy 

CmoifersB Vb . , 

The forma of oiganio beings are in rec^iroca] depend«U3e on each 
qib&e. In the onity of nature these forms limit each odier accord- 
ing to laws which are probably attached to periods of long 4<irotdon. 
If on any particular part of the globe we know vrith aocnraoy the 
number of spepieB of one of the great fiunilies of CMumacse, Legumi- 
Bosse, or Gompositte, we may with a toleraUe degree of jnrobability 
form approximative inferences, both as to the sum of all the phahe- 
rogamte of tlie countiy, and also as to the nnmber of species belong- 
ing to tlie rest qf the leading families of j^ants. The number of 
Cyperoidie determines that of Gompoeitffi, and the number of Com- 
poatse that of LegnnunoBsaj' they even enable w to judge in what 
classes or orders the Illoras of countries are still incomplete, and , 
teach ns, if we aie on our guard against confounding togetiter very 
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difienmt tryatem> of T^atetion, what hurest may etitl remaiiT to be 
naped in the seTHal-bmiliea. 

The oomparison <^ the nuimical ratios , of iamOiee, in di&r^rt 
alieac^ ireU<flzplored scmea, has eond^cted me to the rcoognitjon of 
laws aocordmg to whieh, in faijpeediiig&iHn die Eqnabv to the Polee, 
the vegetable fonna etmetitatiiig a na&tral fiuni^ decieaae or iaereaae 
as compared with the whok masB at jdianerogamn bdlonging to each 
acme. We have here to- regard not only the direotitm of the change 
(whether an increase or a decrease), bat also ite rapidity or measiirs. 
We see the denominate^' of the fraotion whioh expresses tlie ratio 
increase (v decrease: kt ns take as our example the beautifnl family 
of LegaminosKi, which decreasee in going fiom the eqninoetaal sone 
towards ibo NorHi Pole. If we find its propcfftion or ratio fot the 
torrid lone (from 0° to 10° of latitude) at -j^, we obtain for the part 
of the tempeiato mie whkli k between 45° and 52° latitude -^j, 
and for the frig^ B»ie (lat 67° to 70°) only ^. Hie direotion 
followed by the great family of Legmninosee (increase on ^proach- 
ing the Equator), is also th»t of the Bubiacese, the Euphorbiacese, 
and eq>eoially the Malvaceffi. On the contrary, the Grasses and 
Jimcacete (the latter still more than the former) diminiBh ^n ap. 
proaobing the Sqnator, as do also the Erioese and Amentaceee. IHie 
Compodl^j Labialte, UmbelliferEe, and Cruciferse, decrease in pro- 
ceeding from the temperate sone, either towards the Pole or towards 
the Eqoatcw, the Umbellifene and Cmclferaa decreasing most rapidly 
in the last-named direction ; while at the same time in the temperate 
zone the Crodfersa are three times more nnm^mis in Bnrope than 
in tlie United States of North America. On leadung Qrcenland, 
the lAbtatEB have entirely disappeared wi& the eiceptipn of one, 
and the Umbellifeite with the exception of two species ; the entire 
number. dF phanoj^moua species, still amonnting, according to 
Hcnmemaim, to 315 species. 

It must be remarked at th^ same time that the development uf 
plants of different families, and the distribution of vegetable forms, 
do not depend ezchisively pn geographical, or even on isothermal 
latitude; the quotients are not always on the same isothermal line 
in the temperate zone, for example, in the plains of North America 
and those of tiie Old Continent Within the tnqilai there is a very 
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sensible difference between Amerioaj IiiiUa, and tbe West Ooast of 
A&ioL The distribvtiou of -orgctBio bektgB-orer tfa» sw&ee i^ ^ 
earth does not depend wboUy on thenuio or climatic tdationa, #hioh 
are of themselTes very complicated, but also on geological eausM 
almost imknown to us, belonging to the original state of the «arth, 
and to catastrophes which hav.e not affected all porta of our planet 
simiiltanoonslj. The large pacbydqmMons aoimols are at the pre- 
sent time wantiog iJo. the New Continent, while, we ftill find tJiem 
in analogous climates in Asia and AiHca. These, difierenoee ought 
not to deter^ns from endeavoring to eearoh out the oonoeded laws 
of natnre, bat Ehould rather sliipulate ns to the 'study <^ them ' 
- throngh oil their intricacies. . . . - - 

The Qumerioal laws of the &piilies of plants, the often strildng 
t^reement of the nomherH expresaiug their ratios, where yet the 
species of which ihe fiuuilies consist afe for t^ nuwt part dififerent, 
conduct ns into the mysterious obscurity w;hich envelops' all_ that is 
connected with the fixing of. orgvuc types in' the species of plants 
(ta^ animals, or with thdr original finnation Ot creation. I will 
take as ezamples^ two -adjoining countries wlHch have Irath been 
tiKwoughly explored — IVance and Germany. - In Fiance, many 
species of Orasses, Umbelliferte and Omoi&rsB, Compasitse, Legomi- 
nosse, and Labiate are wan,tu]g, whidi «Te common, in Germany; 
uid yet the numerical ratiwi of these six ff&it families ore almost 
identical in the two conntriee, as will be seen by the subjdned oom- 
poriBOu. 
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This a^ieement in the number of speoles in each &mily compared 
to the whole Uumlter of phemogamons speciesin the Moras of France 
and Germuiy, would not by any means exist if the German species 
which are mumng in France were not replaced there by other types 
bel«i^ng to die same fiunilies. Those who are food of i maginin g 
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gradiul tnutsfomutioftfl of species, and suppose the ilifiere&t tdnili 
of parrots |voper to two islanda not &r removed for eacfi other to 
present examples of tmcb a change, wiU be uudined to attribnte the 
renwrkable similarilybetirem the two ooltmms of figares which 
have jort been giran, to a inigratdcm of i^>edea which, having been 
^he same at first, hate been altered gradiiall; by the long-^oatiniied 
action of cUlnatie causes dnring thonsands 6t jears, so that liieir 
identity bdng lost they appear to replace each other. But why is 
h that on^ oommon heather (CaQnna Tnlgaria), why ie it that our 
oaks have never advanced to the eastward of the Ural Monntains, 
afid so passed from Europe to Northern Ana f Why is there no 
species of the genus Boea in the Sonth^m Hemisphere, and why are 
there scarcely any Calceolarias in tJie Northern Hemi^here ? The 
neoessaiy conditions' of temperature are insufficient to ezphun tiiis. 
Thermic relatJons alone cannot, any more than the hypothesis tf 
migrations of plants radiating from certain eentral pointer exphuo 
the present distdbntion of fixed mganic forms' Thermic relations 
are hardly snffieient to ezphun the limits beyond which individual 
species do not pass, eitJier in latitode towards the 'pole at the level 
of the sea, or in vertical elevation towards &e eummits of mountains. 
The oyola of vegetation in each species, however different its dnration 
may be, requires, in order to be suceessfnlly passed through, a cer- 
tain Tn' P'Tnnni bf tempeAture. (I^y&ir, in the Transactions of Hk 
Boyal Society of Edinbur^, vol. v. 1805, p. 202 ; fiomboldt, on 
the sum of the degrfees of temperature required for the cycle rf 
vegetation in the Cerealla, in Mem. snr les hgnes isothermes, p. 
96; Bonssingault, Iconomie rurale, t. ii; pp. 659,-663, and 667; 
Alphonse DecandoUe, sur les causes qui limitent les esp^ces veg^tales, 
1847, p. 8.) Butall the -oonditiona neceesary for the existence of 
a plant, either as difFiiaed naturally or by cultivation — conditions 
of latitude or minimum distance fkim the pole, and of elevation or 
maximum hei^t above the lef el of the sea — ar&&rtber complicated 
by the difficulty of determining the coDimenoement of && thennio 
cycle of vegetation, and by the influence which the oneqnaf distri- 
bution of the same quantity of heat into ^ups of sucoessive days 
mA nights exercisee oa the ^xcitabill^, the progressive develop- 
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mfin^ wd tbe whole vital pigoeee; to all diia zami be &rUier added 
hfgrametrio inSaencea and those of atmoHpheiio eleotridly. 

Mf invesligatioiis respecting the numwioal laws of the distribn- 
ticm of forms may poKiblf be applied at some fntuie day with 
sdvaotage to t^e different ebsses of Botifene in the anipal orea&m. 
The rii^oolleetionB at the Museom d'Histoire Natorelle in the 
Jan^ dee Plantee at Fans, abead; oontuned, in 1820 (aoooidiug 
to aj^noximato estimataons), above 56,000 phseai^amoiis ud oypto- 
gamoos plants in herboriiuna, 44,000 ineeots (a number donbtleta 
too amaU,.thaiigh ^ven nse. b; Latrdlle), 2500 spedes of &h, 700 
reptiles, 4000 birds, and &00 jnmnwiiJia Eniopis has about 80 
species of indigeooos mammalia, 400 birds, and 30 reptiles, In tlie 
Korthecn temperate swn^ therefore, the qtedes of birds are five times 
morejiiuaezoQBthaa thoBoof maaauaUa,a8 thepeare in Europe five 
times as many GompositiB as thwe are Amentaoese and Ccmtfen^ 
(Hid five times as many L^ontinosse as there are Orohide» and Eu- 
phorbiacffi. In t^e sonthera hemisphere, the latio of mammalia is in 
tolerably striking agreement^ being as. 1 to 4^. . Sirds, and stall 
more reptiles, increase in the number of Spedee, in ^proacbing the 
torrid sone, more than the manunalia. Cu.vier's reeearcheB might 
lead us to believe that the prt^Holion was different in the earlier 
State of things, and that many more mammalia bad perished by re- 
. Toludms of Nature Hum birds. Latreille has sbown what groups 
of insects increase towards the Pole,.and what towards the Equator, 
niiger bag given the countries of 3800 qiedes of birds aooording to 
the quarters of the globe: it would have been much more. instruc- 
tive if the same thing had been done according to aones. We should 
find little difficulty in comprehending bow, on a given space of t^e 
ea^'s surjaoe, the individuals of a class of phints (n- auimalB limU 
each olber's numbera,'or bow, a^ter long-eontdnoed ocmteet and many 
fisotoationa caused by the requirements of nourishment and mode 
of life, a state of eqollibrima should be at last established; but the 
causes whidi have limited not the number of in^viduals of a form, 
bat the fbnns themselves, in a particular space, and founded their 
typical diversity, are placed beneath the impenetrable veil which still 
conceals from out eyes all that relates to the manner of the fint 
creation and oonunencement of organic beings. 
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If, then, we venld attempt to soIto the queatiim spoken of in &e 
early put of thiB diesertatios, by ^ving in aa- apjmiximate maiiBer 
the nomerioal limit (le nombre limile of French mathematidanB), 
which the whole phanerogamse now exieting on the BUifkoe of ibe 
earth cannot be supposed to fall ehort of, we may, peiiu^ find onr 
gafest guide m a comparison of the nnmerical ratios (which, as w« 
have seen, may be assumed to exist between the difiet«nt fiuuiliea of 
plants) with, the number of speoies contained in herbariums and 
cultivated In our great botanic ^rdens.. I have sud diat in 1820 
the nomjier 6f if)ecies contained in the herbariums of the Jaidin 
des Pluites at Paris was already estimated at 66,000. I do not per- 
mit myself to conjecture the amount which the herbariums of Eng- 
land may, contain ; but the great Paris herbarium, which was ftrmed 
wil^ mudi personal sacrifice by Benjamin Delesfitrt, and givca by 
him f«^ £f^ and- general use, waa stated at his deatii to ctrntain 
86,000 spedcs ; a number . almost equal to that which, as late as 
1S35, was conjectnraUy asdgned by lindley as thai of all the ape- 
oiea existing <hi the whole earth. (IJndley, IntroduetiDn to Botany, 
2d edit. p. 504.) Few herbariums have been reckoned with CM^, 
afl^r a complete and strict sepuation, and witbdrawal of ah m^ 
varieties. Kot a few plants contained in smaller oollectitms. are still 
wanting in the greater herbariums whioh.are supposed to be genial 
or o<Huplete. Dr. Klotisch estimates the present entire number of 
phEenogamous [dants m the great Boyal Herbariom at Sehbneberg, 
near Berlin, of which be is the curator, at 74,000 spedes. 

Loudon's nsefol work, Hortus Britannicni^ gives an api»v)xiinate 
view of alt the species, wbitdi are, or at ^o remote time have been, 
caltivated- in British gai^^is : the edition of 1832 enumerates, in* 
eluding indigenous plants, exactly 26,660 pluenogamons spedes. 
We must not confound with this large number of pluits which luva 
grown OF been onltivated at any time, and in any part of the wholo 
British Islands, the number of living plants which can be shown at 
any eingle moment of time in. any single botanic garden. In this 
last-named respect, the Botanic Gwden of Berlin has long been re- 
garded as one of the richest in Europe. The feme of its extntor- 
dinaiy riches rested tbrmerly only^on unoertain and approximata 
«stimati<ms ; uid, as my fellow-labor^ and &iend of many years' 
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standing, FrafesBor Kimtli, has jnsU; remarked (in nuumgcript 
fiotioes DOnunonicated to ike Qftrtenbtra-Terein, in December, 1846), 
"no real ennmertation or oompoation could be made until a-sya- 
tcfi&itio cfttalogoe, baaed on a rigonHis examination of species, had 
been |a«pared. SooL an eonmeratioa has given rather ahtm 14,060 
icpeoiM.: if ire deduct from thia number 375 cvltiTated Feme, we 
bave re mai n i ng 13,685 pluBnt^amcniB epedes; among which, we 
find 1600 Oompodtffi, 1160 Leginqinoeie, 428 Labiatn, 870 TJm- 
belHfene, 460 Ondiidea^ 60 Palm^ and^600 OntMes and Cjperaeen. 
If we oompare with these nnmbers those of die species already de- 
scribad in recent woi^t— Gompositn (Decanddle and Walpen) ' 
about 10,000; LeguminoSK, 8070; M>iatse (Bentham), 2190; 
Umbdliferae, 1620; Graaaee, 3544; and Cjperaeeia (Hnnth, Enn- 
mcratio Phmtarum), 2000 — we shall perodT» that the Beriia 
Botanic Garden cultivates, of the very large fcmilipji (Gompofiiln, 
Legominosee, and GrasBee), only l-7th, l-8th, and l-9tii.i — and of 
the small families (lAbiabge and Umbellif^ie}, about l-5tb, or l-^th, 
of described species. Xf, then, we ^ttimate tbe number of all the 
different phteuogamouo plants cultivated at one tune in all the 
botanic gardens of Europe at 2O,00O, we find tJiat die ciilliviri»d 
species aj^iearto beabootthe eighth part of those which are already 
eitlier described or preserved in beibaiioms, and thai these must 
nearly amount to 160,000. This estimate n«ed not be thought ex- 
eesidve, since of many of the larger iandlieB (for -ezamide, Gntti- 
fene, Ma^i»^ii«ceEe, Melasttnnese, Myrtacen, and Bubiaceag) hardly 
a hnndredtii part are found in our garden." If we take the number 
given by Lovdon in hia Hortns Britanmcus (26,660 spedesji as a 
basis, we dialt find (according to the justly drawn sucoeBtdtm of in- 
ferences of Frofeasor Kuntli, in the muinscript notices frem whidi 
I have borrowed the above) the estimate .of 160,000 spedee rise to 
218,000; and even this' is still very moderate, for Heynhi^'s No- 
mendator botanicns hgrtensia (1846) even lates the phienogamons 
species then cultivated at 85,600 ; whereas, I have employed Lou- 
don's number for 1832, vii. 26,660. On the whole, it would 
appear from what has been said-r-aod the ocmglasiou is, at first 
sight, a suffideady striking one — that at present tbeie are ahnoet 
ncwe known epeoies^of phjenogamous (plants with whiot we are ao- 
26* 



806 PHTWoaKOMY OF PtAMTB. 

qiituiit«d b; gardens, descriptJohB, or berbuiumB), &aa ihere am 
knowD ioeectB. Accordiog to tiie aTer&ge of the statements which 
I have reoeived &om eeveral <^ our moet diEtiugoisbed eatoDMriogista, 
whom I have bad the opportunity «f consuknig, the nomber of in- 
BOGts at present described, or contained in collections without being 
describea, ma; be taken at bet^e^tn 150,000 and 170,000 spexiba. 
The rich BerUn collection does nOt contain lesa than 90;000 species, 
among which ue abont 82,(100 Coleopteia. A very Iwge Bomber 
of plant» have been collected in distant parts of the globe, witbont 
the insects which live on tbeU ot neftr theta being brongfat at tbe 
same .time. If, however, we limit the estimates of nnmbers to a 
single part of tbe world, and that the one which has been tbe best 
explored in fesj^ to botb plants And insects, tie. Eitrope, we ^i 
a very different pn^Kirtion ; for while we can hardly enumerate be- 
tween seven and eight thousand Eurt^)ean' phsenogamons plants, 
mwe than ^iree times thai number of European insects are already 
Imown. According to the interesting commnnicataons of' my friend 
Dohm, at Stettin, 8700 insects have already been collected fnmi the 
rich Fauna of that vicinity (and many micro-Lepidoptene are atiH 
wanting), while tb^ plueno^mous plants of die game district scarcely 
exceed 1000. The Insect Fauna of Oreat Bntain is esdmated at 
11,600 Bpedea. Such a preponderance of animal fonns need the 
less surprise us, stnoe Iw^ge classes of insects subsist solely on 
animal sabstances, and others on agamoos vegetation (Augnses, 
and even tbrae whldi are subterranean). Bombyz pini, alone .(the 
spider which infests tbe Scoteh fir, imd is tbe most destructive of 
all forest insects), is viuted, according' to Bat^burg, by tbirty-Sve 
parasitical Icfaneumonides, 

If these cooeideratioBB have led ub to the' prc^rtiou borne by the 
species of plants cultivated in gardens to the entire amount of those 
which are. already either described or preserved in herbmiums/wt 
have still to consider the proportion borne by th@ latter to ivbat m 
oonjectore to be the whole number of forms existing upon tbe earUi 
at tbe present time ; -i. e. to test the assumed minirniiiii of soob 
forms bj the relative numbers of species in tbe different famJ lips, 
th'erefore, fay nncertain multipliers. Such a t«st, however, gives tm 
■the lowest limit or minimum number results So low as to lead va to 
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peneiTe that even in tbe great &milies— out knowledge <A wbidt 
liu been of late most strikingly enriched by the descriptions of bota- 
nists — we are still acqnunted with only a small part of exuting 
plabts. The Bepertorinm of Walpers botepletes ]>ecandol]e'B Pro- 
dixMnoii of 1826, up to 1816: we find in it, in the fondly of L^;^- 
m in oasB, 8068 speoiea. We may assniue the ratio, or reladre 
nnmerioal proportion of this fitmily to all phteai^jnons plants, to 
be 3*, — as ve find it -^ widiio the trbpies, y^ in the middle tempe- 
rate, and -^ in the cold northern zone. The dtterihed Legominosse 
would thoB lead us to asBume only 169,400 existing phienogamoiia 
epecies on the whole Bur&ce of the eartli; whereas, as we have 
shown, the Compositsei indicate more than 160,000> already known 
speoies. The discordance is instructive, and may be further elaoi- 
dated and illustrated by the following analogous considerations. 

The nuqor part of the Compoffltae, of which linmens knew only 
785 species, and which has now grown to 12,000, appear to belong to 
the Old Continent; at least D«»adoUe desaaibed otdjt S590 Ameri- 
can, whilst ihe European, Anatio, and African species amounted to 
6093. This apparent richness in Comppsitas is, however, iUnsive, 
and coDsdwable only in appearance; the ratio or qootient of the 
fiunily (,^ between the tropics, f in the Wmp^rnte zone, and ^in 
tlie cold zone), shows that even more species of Compontsa than 
LeguminoB» must hitherto have escaped the researches of travellers; 
for a moltiplication by 12 would give ua only the improbably low 
number of 144,000 FhscHOgamous specit^ The fbrniliesof Grasses 
and Cyperacese give still lower results, because comparatively still 
fewer of their species have been described and collected. We have 
only to oast oar eyes on the m^ of South America, remembering 
the wide extent of territory occupied b; grassy phuns, not only in 
Venezuela and on the banks of the Apnre and the Meta, but also 
to4he aou& of the forest-covered regions of the Amazons, in Ghaco, 
Bastem Tucuman, ^and die Pampas of Buenos Ayres and Fatagtmi^ 
bearing iu mind that of aU these extenuve regions the greater part 
have never been explored by botanists, and the remainder only im- 
perfectly and incompletely so. Northern and Central Asia offer ui 
almost equal extent of Steppes, but in which, however, dicotyledo- 
nous herbaceous plante are m<H% largely mingled with the GrraminesD. 
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If wfl had Boffloieiit grounds for belitivmg that we aie now aeqaunted 
with half the [dueaogamoaa plwitB on the globe, and if we took tin 
Bomber of known spedes only at one or other of the befbre-men- 
tioned nnmbera of 160,000 or 218,000, we Hhoold still hxn to 
take the number of gnexa (the general proportion of whieh aj^ieors 
to be fy), in the first case at least at 26,000, and in Oie aeoond oaae 
at 36,000 <£fierant apedes, which would give respeetiTdy in the two 
oRfleaonly either ^ Or -]^ part aa known. 

The aasamption tih%t we already, know hatf the existing species of 
pfaient^amons plants is farther opposed by the following oonmdera- 
tions. Several thoosand species of Monocotyledons and DyootfledonS) 
and among them tall trees— (I refer here to my own Expedition) — 
have been disoorered in' regioDS, conridenble portions of which 
had be«t preVioosly examined by distingoiahed botanists. Tbe 
portions cf the great' oontinenfa which have neTec even been trodd^i 
by botanical ■observers ^nslderably exceed in area.those which have 
been traversed by snob b^vellers, even in a anperfioial manaer. The 
greatestvarie^ of pheenogainons vegetation, i. e. the greatest number 
of q>edes on a given area, is found between the tropics, and' in tlie 
eab-tropioal zones. ' This last-mentioned consideiatdoa renders it so 
much the more important to remember how almost entirely xumo^ 
qoMnted we are, on the New Contin^it, north of the Eqnator, witli 
the floras of Oaxaoa, Yucatan, Suatimala, Nicat&gna, the l^thmna of 
Puiaina, Chooo, Antioqdia, and the Froviuciade losPastDd} — and 
floath of the Equator, with the Floras of the vast forest region between 
ti)e Uaayale,the Rio dels Madera, and the Tocantin (three great tribu- 
taries of^the AmasoDs], and with tho^e of Paraguay andthe Provinda 
de los Mimdonte. In Afnca, except in respect to the coaste, we kiiow 
nothing of the vegetation from 15" north to 20° south latitude; in 
Asia, we are unacquainted with - the Florae of the south and sonth- 
east of Arabia, where the highlands rise to abtfat 6400 English feet 
above the level of the sea — of the oJuntjies between the Thiaa- 
achan, the Euenliin, and the Himalaya, all the west part of China, 
and the greater part.of the countries beyond the Ganges. Still more 
naknonu to the botanist ate the interior of Borneo, New Oninea, 
and part of Australia. Farther to the south, the number of species 
undergoes a wonderftd diminution, as Joseph Hooker has well and' 
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Mj fihova trom lus own olnerration in Ids Antuctic 'Flistt. Tbe 
three islands of which New Zealand conaista extend from 114}° to 
47 i" 8. ktitade; and as tbey contain, moreover, snovy nnnmtainB 
of above 8:850 IkiglJsh feet Ovation, they must include oOnader- 
^le diveraty of climate. The N<a^ern Isliuid has been examined 
with tdenble i»m{rietenG^ from tba voyage of Banks and Bolaflider 
to Lesson and the Brothers Qnnnin^^am and Colenso, and yet in 
more than 70 years we have only beoome - acqnainted with less 
than 700 ^duBnogamons iipeoi^ (DieffeAbach, TraTels in New 
Zealand, 1843, vol. i. p. 419.) The paneity of vegeUble corresponds 
to the paucity of animal species. Joseph Hooker, in his FIots 
Antarctica, pp. 73—75, reinarka, that "the botany of the densely 
wooded FBg^ns of the southern islands of the New Zealand groap 
and of Fuegi« is mncli more meaj^ not ont; Iban-that of dntilarly 
clothed re^ons of Eorop^, bat of islands ipanydegrees nearer to 
the Northern pole-than the^ are to the.Soathem oite.- Iceland, for 
instance, whidi is fr«m 8 to 10 degrees farther from Uie Equator than 
the Atu^land and &e Campbell Islands, contains oertunly five times 
as Titany flowering plants. . la the Aniaielac Flora, under the in- 
flaenoe of & cool and mdst, but singularly eqoable climate, gMt 
nnifoFmi^j arising from panoity of spe<»eB, is asBOciat«d with great 
Inxnrianoe of v^etaticn. " This striking uniibrmity prevails both at 
different levels (the species fbnnd on. the plains tq>pearing also oa 
the slopes of the mountains) and over vast extents of conntiy, from 
t^o sout3i of Chili to Patagonia and even to Tierra del F&ego, or 
Avm lat. 45° to 56°. Gomi»re, on the other hand, in the northern 
temperate re^on, the Flora of the South of France, in the latitude 
of the Chonoe Aroiiipel&go on 'ihe coast of Chili, with the Flora of 
Argylariui« in Scotland, in the latitude of Cape Horn, and bow gr6at 
a difierence of species is found; while in lihe Southern Hemisphere 
the same types of vegetation pass through many degrees of ladtnde. 
lastly, <m WaJden Island, in lat, 80}° N., or not t«n degrees frimi 
the North Pole of the earthj ten species of flowering, plants have 
been collected while in the southernmost islet of the South Shet^ 
lands, though only in lat. 68° S., only a solitary grass was found." 
These considerations on the distribution of plants confirm the belief 
that the great mass of still nnobserved, oncolletited, and undescribed 
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flowering jiaaU nuut be ioii|^t for in tiopiwl oovntriea, and in Ha 
latitudes from 12° to 16° distant btm the trojHOS. 

It has ^^earod to me not aBimportant to show the impeifect state 
of ov Imowleilge In this still little oaltiTated department of-aiith- 
netical botany, and to isopound nnmeiioal qneatiooBin a more disr 
tinot and deteiminate suumfii thm oonld have beat pnrioiuly dtnte. 
In all orajeotores req)eotmg nnmarieal relatiens, we must aeek fint 
for the poaajbili^ cef_ dednoing the lower or minimum limits ; as in 
a question treated of by me elsewhen, on the proprntionof coined 
gold and silTcr to the quantity' of the pracipaB. metal &brieatod in 
other wayHj or ae in the questions of how nuoy stars, &om the lOtb 
to Hie 12th magnitude, are dispersed oyer the sky, and how many (rf 
the smallest tekeoopio etara tlie MiQ^ W&y may ccmtain. (John 
Heisobel, Besalt« of Asteon. Observ. at the Oape of Cktod Ec^ 
1817, t>. 381.) We may eonaider it as established, th^ if it w«re 
possible to knoiw oooqJetely and thoroughly by otuwrrotion all tbo 
qpedes belon^og to 01M of the great &miliee <k phtenerogamoos t» 
flowoing plants, we should learn thereby at the same tome, ap|nt)zi- 
uutiTely, the entire snaiof otf sotdi plants (inelndiug all the families). 
As, therefore, by the progressiTe exploratjim <rf new connbries, we 
progressiTely and piadoally exhaost the remainmg unknown species 
of any of ihe great &milies, the previously ossified lowest liffiit 
rises gradually higher; and unoe the forms redprooslly limit each 
other in oonformity with still nndisoovered laws of universal organi- 
sation, we approach continually nearer to the eolation of the great 
numprioal proUem (^ oij^o life. But is the number of organie 
forms its^ a ooiiatant number 7 Do-new y^etahle forniH spring 
frouL the gromkd after ' long periods of time, while others beoome 
more and more rare, and at last disappear F Xkology, by means ci 
her historical monuments of uioient terresttial life, answers to the 
latter pOTticm of this question aSrmatiYely. "In the Ancient 
'World," to use the remark of an eminent natuiaUat, I^nk (AUandL 
der Akad. dor Wiss. tn Berlin aus dem Jahr 1846, s. 322), "we 
see characters, now apparency remote and widely i|parated from 
each other, asso6iat«d or dowded together in wondrous forms, as if 
a greater development and separation awaited a later age in the . 
histeiy of onr planrt." ^y' 
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(**) p. 239'.'— "If the heig^ o/ike aerial ocean and tCtpretture have 
not aiwagt beei% Ae tapu." 

T}ie presatmof^e atmoBpliere liaa a decided iBSnenm on .the 
fomi KtA life of plsQle. SVom tbe abnndtuioe tiaA importance of 
their leafy organs provided with pcvonB openings, plants live prin- 
ripall; in and through their sOrfiioes ; and benee tiieir dependence 
ttn the BtuTooading mediun. Animids are dependent rather on in- 
tonal impolBee and stimuli ; the^ ori^nate and mainlain tfa^ own 
temperatnre, and, \^ means of mosmilar movement, their own 
electric enrrenta, and the chemical vital podesses wMeh dqiend on 
and react upon those cnrrmts. A species of ^n-reepiiation isan 
aetave and important vital ^aoHon in plants, and this reepiration, 
in so far as it toosifiis in evaporation, inhalation, and exhalation of 
flttids, is dependent on the presaore of atmosphere. Therefore it is 
tint alpine plants are more aromatic, and are hair; and'covered with 
nomerooB poreK (See my work; iiber die gereiste Mnskel- nnd Ner- 
Tm&wr, bd- ii- s. 142— 145.) For, according to Zoonomio experience, 
Cleans become more abtandant and more perfect in prbportion to the 
&oility vith which t&e conditionB necessary tar the ezrai^ of their 
fondiiMiB are fulfilled — as I have dsewfaere shown. In ali^ne 
plants, the disturbance of their skin-refrforation, ooossir»ied bj in- 
Greased atmospheric pressure, makes it very difficult for such plants 
to floorisb in tbe low grounds. 

The qaestioD, whether tbe mean pressure of the' aerial ocean 
which enirounds our globe has always been the same, is finite nn- 
de«aded : we do not even knom accurately whether tbe mean height 
of the barometer has continned the same at the same place for a 
o^ttnry past. Aooording to Poleni's and Toaldo'a observalaons, the 
[oeasure woidd have seemed to vary. The coneotnese of these ob- 
servations has long been doubted, but tb^ recent researches of Car- 
lini render it slmest probable that (Jiem^n height of die barome- 
ter is diminishing in Milan. Periiaps the phenomenon is a Terj, 
local me, an^dependent on variations in descending atmospheric 



.by Google 



%12 pemoaNOHT or plants. 

(f) p. 238.—" Pa&tu." 

It ia remarfatbl6, that qF this majestao form of plaals (some of 
whtob rise to mOre thaa twice die height of the Bojal Palace at 
Berlin, and to which the Indian Amantainha gave the.duuracte^ 
iatic appellaticai of " Kings among the Graases") ap to tJie tii^e «{ 
the death of Limuens onljr 15 Bpedea ven deBcribed. The Fen- 
viaA traTeDera Boi^ and Pavop added to these S-n^ore aperaes. 
Boopland and I, in paaaisg over a nore exteiisiTe range of conntij, 
&oni_12° 8. lat. to 21° N* kt., described- 20 new speciea of pahnn, 
and distinguiahed aamany more, but without being able to^blaia 
complete spedmens of their flowers. (Homboldt de di^txib. geogr- 
Flantarom, pp. 225-233.} At the present time, 44 j>eaT8 after mj 
return from Mexico, there are irom the Old and New Worid, in* 
eluding the East In^anapeuea brought' b; Griffith, above 440 
i^ularlj deacribed ^)eciea. The Bnumeratio Flanfarum. of my 
friend KuntJi, pubUfdied in 1841, had already 356 apecies. 

A few, but only a few Bpscies of palms, are, like oar Ooni&m, 
Qoerdnese, and Betolinen, social plants : such are the Mwritia 
flexuosB, and two apecies of Ghamteropa, one of which, the Cha- 
meerope humilis, occupies extensire b«cl£ of ground near the 
month of the Ebro, and in Valencia ; and the other, G. mgcini, di>< 
covered by ua en the Mexican sbojre of the Pacific, and . entirely 
without pricUes, is also a soojal plant. While some kinds of palms, 
including Cham^topa and Cocoa, are littoral or shore-lovin^ trees, 
'there is in^the tropics a jteculiar group of mountain palms, which, 
if I am not mbtaken, was entirely unknown previous to my South 
American travels. Almost all sp^ies of the femily of palms grow 
on the plains or low giounda, in a mean temperature of between. 
22°^ and 24° Beaumnr (81°. 5 and 86°, Fahr.) ; rarely as4»nding 
BO lugh.as 1900 English feet on, the declivities of the Andes : but 
in the monntiun palms to which I have alluded, the beautiful wax- 
palm (Ceiozybn itndioola), the Palmeto of Asufral at the Pass of 
Quindiu (Oreodoxa fnfpda)i and the reed-like Kimthia montana 
(OaSa de la Vibora) of Paste, attain elevations between 6400 and 
9600 Englieh feet above the level of the sea, where the thermome- 
ter often anks at night as low as 4°.8 and 6° of Iteaumur (42''.8 
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and 45°. 5 Fahr.), and the mean temperature soarcely amoante to 
11° Eeanmur, or 56". 8 Fahrenheit. These Alpoe Palms grow 
among Nnt trees,, jew-leaved. apedea of Podocaipns. and Oaks 
(Qaereua gtwiatenus). I have determined by exact barometrical 
meagurement the upper and lower limits of the range of the Wax- 
palm. We first began to find it on the eaatern dedivity of Andes 
of Quindio, at the hei|^t of 7440 (about 7930 flqgli^) feet above 
ihe level of the sea, and it exteaded upwards as iar as the Garita 
del Faramo and 1«» Volcancitoa, or to 9100 [ahnost 9700 Ettgliah) 
feet: several yeara. after my departure from the conntiy, the dia- 
tingnished botmiiatDon Jose Ciddaa, who had been long our. com- 
pauiou amidst the mountains of New Qtanada, and who afterwards 
fell a victim to Spanish party hatred, found three apeoies of palms 
growing in tie Paramo de Qnanaco^ ve«y near the limits of perpetu- 
al, snow;, therefore, probably at an elevation of more than 13,000 
(13,855 Ebi^sh) feet (Semauario do Saqta F^ de Bogota, 1808, 
No. 21, P--163,) Even beyond the tropica, in the latitude of 28" 
north, the Chamieropa martiana reaches on the sub-Himalayan 
mountains a height of'5000 English feet. (Wallich, Flantas Aaia- 
ticiB, v<J. iii. tab. 211.). 

11' we look for the extreme geographical limits of palms (whioh 
are also the extreme climatic limjta in all the apecies whioh |nhabtt 
locaUlies but little r^sed above the level of the aea), we see some, 
as the date-palm, the Ghamseropa humilis, C. palmetto, and the 
Areca sapida of New Zealand, advance far into the temperate zones 
of either hemisphere, into regions where the mean temperature of 
the year haidly equals 11°.2 and 12°.5 Beaumur (57°.2, and 60° .2 
. Fahreuheit). K we form a series of cultivated plants or trees, 
placed in order of succession according to the degree «f h^t .they 
require, and beginning with the ma^mum, we have Cacao, Indigo, 
Plantains, Cofiee, Cotton, Date-palms, Orange and Lemon Trees, 
Olives, Sweet Chestnnta, and yines. In Europe, date-palms' (intro- 
duced, not indigeDons) grow mingled with Chamseropa humilis in 
* the parallels of 43}° and 44°, as on the G^enoese lUvera del Pouente, 
near Bordjgbera, between Monaco and San Stefitno, where there ia 
m aaaemblage of more than 4000 palm-stems; .and in Dalmatia 
round Spalatro. It is remarkable that Chameerops humilia is abund- 
27 
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KDt both at Nice and in Sardmis, and yet is not found In the Islluid 
of Corsica, which lies between those localitieB. In the ITew Con- 
tinent, the' ChanMerope palmetto, which ia someUmes above ¥9 
Esg^sh feet hi^,- only adrcuicea as- far north as 84° latitade, a 
diffueDoe anffidently ex^Mned by the iuflexicma of the Isotherm^ 
linee. In the Southern Hemisphere, in New HoDrad, palms, i^ 
which' ther^ are very few (six or seven spedes), only advance le 34° 
'of latitude (see Bobwt Btrtwn's genera] remarks on the Botany i^ 
Terra Austrftlig, p. 45); and in. NewZealimd, where Sir Joae^ 
Banks first saw sn Areca palmj they reach the 88th pandlel. In 
Africa, which, quite contrary to the aDctebt and still widely prerafl- 
ing belief, is pocd- in species of palms, only one palm, the Hyphisne 
coriacea, advances to Port Natal in BO" latitude. He-Oontinent 
of Sooth America presents almost the same- limits in respect to 
latitude. On the eastern mde of the Andes, in &i& Pntfapas (tf 
Biienos Ayres and in the Gis" Plata province, palms extend, according 
to AugUHte de St.-Hilwre, to S*" and 35= S. latitude. His is also 
the latibide to which, on the western «de of the Andes, the Coco 
de Chile (onr Jnbeea speetabilisf), the only Chilitm palm, extend)!, 
according to Claude Gay, being as &r as the banks of the lUo 
Maule. (See also Darwin's Jonrual, edition of 1845, pp. 244 and 
256.) ,' ■ 

I will here introduce some detached retnarks whidi I wrote in 
Marchj 1801, on board the ship in Which "w* were sailing from the 
palmy shoreH of the mouth of the Rio Sinn, west of Dmen, to 
Cartagena de las Indias. 

"We have now, in the course of the two years' which we hvn 
spent in South America, seen 27 differmt species of palms. -How 
many must Commersou, Thnnberg, Banks,' Solander, the two For- 
eters, Adanson, and Sonnerat have observed in their distant voyages I 
Yet, at the present moment, when I vrite these lines, oar systems 
of botany do not include more than from 14 to 18 systematically 
described species. In truth, the difficulty of procuring the flowers 
of palms is greatorthan can readily be imagined. We have felt ii 
so much the more from having espedalty directed our attention to 
Palms, Grasses, Cyperacese, Juncacew, Ciyptogamons Plants, and 
such other objects as have been least studied hitherto. Host iqaecne 



«{ p^nu flower only once a year, in the neiglilHriioad.of tbe Etpnatop 
in tbe moi^iiB of Januaiy and Febniaiy. Bat hov <^ten.is it imr 
possible fpr travelleis lo be preoisely at tbal; se^on in places wben 
palras aie prinoipally found. In inanj apecieB of palms, the fl&weiB 
l^t 01^^ BO &w^iie^ t£at one almost alwaya amveB too late, aa^ 
finds, tbe fertiliuliQn oompkted and the, male, bloswms gone. Ft^ . 
qOently only tbree or four , speaks of palm? aie found in areas cf 
20&0 Bipu^ German geographical miles (S200 English get^rsphic&L 
wpiare miles). How is it possible duiii^ the short flowering aeafKin 
^ visit the different places where palms abound: the Misdons q^ 
(jhe-Bio Cannuj the Morichales at the mouth of the Orinoco, the 
valley of Canra aad Erevato, the banks of . the Atab^Ki and the Sio. 
Negro, and the ride of the Dnida Uountun?. Add to this the dif- 
$pnltj of leaohing the flowers, wben, in the dense forests, or. on th^ 
Bwampy river banks (as ml the Temi and Tuamini), one aees them 
bandog from bImus above 60 feet bi^, and armed with iormidabl^ 
^■ines. A traveller, when preparmg to leave Europe on ,aQ expedi- 
tion in whidi natural lustOrj is one of bis leading otjeiote, fiatters, 
himself with the thoughts of shears or cnrrod.blades ftstened to 
long poles, with' wbidi be imajpnes he will be able to reach and eat 
down whatever he de£ares; he dreams, too, of native boys, who, 
witha a<Krd fastened to their two feet, are to-olimb. up the highest 
trees at bis bidding. But, alas! very few of these fencies are ever 
realised; the great height of the blossoms renders the poles useless^ 
^d in tbe missions established on the banks of the rivers of Gniana^ 
the traveller finds himself among Indians whose poverty, stoicisn^ 
and nixmltavated state render them so rich, ^nd so free fi»m want^ 
of ^very Und, that neither money nor other presents that can he 
njade to-themwUl.induoetbem to turn three steps out of their path. 
This insuzmouutabla apathy Is, the mrae provoking to a European, 
t>eoaase be sees the- sune people climb with inconoeivable ag^t; 
whei^er Uieir own fimoies lead them; for example, when they wi^h; 
to eateh a parrot, or an iguana, or a monkey, which having been 
founded by their arrows saves himself from falling by holding on 
to the branches with his prdienaile tail. Even a^tbe HavaQnaljk 
ve met with a similar disappointment We were ^ere in th? 
ponth of January, and saw all the trees of the Palma, Real' (oox 
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Oreodora Begia), in the immediate Tidnity of the inty and on the 
public walkSj adorned iritii snow-white bloesoma. For several days 
we offwed the negro boja whom we met in the streets of Regla and 
OnanaTacoH two piastres for a ungle banch of the blossoms which 
we wanted, but in vain ! Between the tropics men are indisposed 
to hiborions eseiijon, unless compelled by cbnstnunt or by ektreme 
destitution. The botanists and artdsts of the Boyal Spanish Gom- 
miaeion for researches in Natural Hiatoiy — under the direction of 
Count Jaruco y Mopor (Estevez, Boldo, Guio, and EcheTeria) — 
acknowledged to us- that, during several years, they had not been 
able to obtain these flowers for examination. These difficulties suf- 
ficiently explain what would have been incomprehensible to me 
before my voyage, namely, that although, during our two years' stay 
jxp to the present time, we have, indeed, discovered more 'than 20 
different species of palms, we have as yet been only able to describe 
systematically 12. How interesting a work might be prodnoed by 
a traveller in South America who shotJd occupy himself eiclusivelj 
with the study of palms, and should make drawings of the spathe, 
spadik, inflorescence, and frnit,all of the size ofnatore?" ' (I wrote 
this many years before the Brazilian travels of Martdus and Spiz, 
and the admirable and excellent work of Martina on Palms.) 
"There is considerable uniformity in the shape of the leaves of 
palms; they are generally either pinnate (feathery, or divided like 
the plume of a feather); or else palmate or palmo4igitate (of & 
fim-like form) : the leaf-stalk (petioliia) is in some species without 
spines, in othera sharply toothed (serrato-^nosus). The form of 
the leaf in Garyota urens and.Martineda caryotifolia (which We saw 
on the banks of the Orinoco and Atabapo, and again in the Andes, 
at the pass of Qiundiu, 3000 Fr. (3197 English) feet above the 
level of the sea), is' exceptional and almost unique among ^alms,' as 
js the form of the leaf of the Gmgkp cuuong trees. Tbe port and 
■ physiognomy of palms "have a grandeur of character very difficult 
to convey by words. The stem, shaft, or caudcx is generally simple 
and undivided, but in eztrc^Qely rare exceptions divides into branches 
in the manner of the I>ra«enas, as in Crucifera thebaioa (the Bonm- 
palm), and Hyphens ooriai^. It is sometimes disproportionately 
thick (as in Corozo del Sinn, our Alfbnsia oleifera) ; sometimes feeble 
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t 9 leed (as i« Pinto, Euathu ^ontans, and tJie Mexuas Cca^j^ 
oana): sojaetimefl swelling towards the base (as ii^ Coco»J; some- 
^mes smootti, and sometinieB scaly (Falma de cov^a o de Bcoubreni, 
ia th^ LUdm); Hontetimes armed vidi epnea (aq Garozo de Cnmaoa 
Wid HacaniUi^ d& Caripe), the long ^inea being distzitmted with 
ipoiih tpgnUrityin opBcentrie ring?," 

"phaiaoteriatie differences i^ also furnished in e^one speoies hj 
roQtf which, stringing from tlie Bt«in at about a foot ov a foot and a 
half above the ground, either raise the stem as it were upon a wwf- 
fpidii^g, or anrronnd it with thiok battressas. I have seen ViTenaa, 
and even vei? small monkeys, pass underneath this kind of scafibtd- 
ipg formed bj the roots r£ the Gaiyota. OftcB the shaft or stem is 
swollen only in the middle, being ^ore slmder above and bejow, as 
in thePalmaBealof thelelandofXinba. Xhe le^cs are sometimes 
of, -fi daik and shining green C" V> the Mauritia and the Ooooa^nt 
palm) ; BomelimeB of a silvery white (« tbe under side (as in the 
Blender Fan-palm, Gorypha miragnaiua, which we found in the 
Harbor c^ Trinidad ia Cuba). Sometiiiies the middle of (Jie &n «r 
palmate leaf is wnamented with eoneentric ydlowisb or blnish 
^npee iike a jjeaMck'? tail ; as in the thoniy Maiuitia wlueh Bon- 
pland discovered on the banks of the Rio Atabapo." 

"Th? direction of the leaves is a charaoternot leas important tbas 
Huof fbriu and color. The leaflets (foliola) are aomelimeg arranged 
like the teeth of a oomb, set on in the same plane, and close to each 
other, and having a very rigid parenchyma (as in Cooo^ and is 
I^<Bikiz the genus to which the Date belongs} ; whence like fine 
pl^y of light from the snnbeams &Ui^g on Uie upper sm&oe.of the 
loAvee (which is of a fre^ier verdure in Goooo', and of a more dead 
and ashy hue in the Date-palm) ; sometimes the leaves are fiag-like, 
cf a thinner and more flexible t^tnre, and enrl towards the ez- 
teemities (as in J^agaa, Palma Seal del Sinu, I^dma Beal de Cuba, 
and Firitn deJl' Orinoco). The peculiarly m^estio character of 
palms is given not only by their lof^ sterna, but also in a very high 
de^ve by the direction of theii" leaver. It is part-of the beanty «f 
any particular spedes (^ palms that its leaves jhould possess this 
aspiring cbara^r; and not only in youth, as is the case in the 
Dat«-palm. but also throughout the duration of the life of the tree. 
27* 
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The mart upright tbe dbedtion et,tlie leaveg, or, m other words, the 
more ttonte the angles which the; form m^ the upper pncl.or con- 
idnoation of the stem, the grandw and mors impooi^ i« the geoenl 
diaracter and phyeiogndmy «f the. tree. How different are the 
oharacter and aspect ^giveu b; tlie, drooping leaves of thePahna^ 
ooTJja del Orinooo yde los Llanos de Calaboio (Corypha teelonaa); 
the mora nearly horizoatal or at least less upr^ht leaves «f the 
Date and Coooa--nnt palms; and the Bspiring, heavenward pointing 
branches of the Jagna, the Cuctirito, and the Plrijao! 

" Nature has lavished every b^nty of form on' the Jagua pafan, 
which, intermingled with the Cnenrito or Vadgihd (85 to 108 
English feet high), adorns the Cataracts e£ Atnres and Mayporeo, 
andisXNWaaionaUy found also On the loQely bonks of the Oassiquiare. 
The smooth, slender stems of tbe Jagua, rinng to between Gi and 
75 English feet, ai^Msar above, the dense maas of foliage of oHker 
kinds of tzees from amidst whioh they spring like raised oolonnades, 
tJteir aiiy snmmits contrasting beantifullj with &e thickly-leaved 
gpedes of Ceiba, U)d with the forest of Lanrinese, Galbphyllum, uid 
different speeies o( Aroyria which surround them. The leaves of 
the Jagua, which are few ib number (soaroely so many as seven or 
eight), are sixteen or seventeen feet long, and rise almost vertioally 
into (Le air; -^eir extremities are curled likoplnmes; the ultimate 
diviuons or leaflets, having only a tbin, grass^lke parenchyma, flatter 
lightly and airily round tlie slowly balancing oeatral leaf-stalks. In 
all palms, the inflorescenoe sprii^ &om the trunk itself, and below 
the plaoe where the leaves originate; but the manner in whioh this 
takes place modifies-tbe physiognomic- character. In a few species 
only (as the Corozq del ^nu), the apathe (or sheath enoloung die 
flowers sad fruits) ^ises vertically, and the fr^ts stand erect, form- 
iag a hsd of thyrsnsj like the froite of the Btomelia: in most 
species of palms, the spathes (which are sontetJmes smooA and 
sometimes rough and armed wit^ £irmidaUe spines) aie peodent; 
in a few spades, the male flowers are of a dazzling whitened, and 
In snbh cases the flower-covered spadiz, when frilly developed, 
shines from afu. In most apeoiaa of palms, the male flowecB are 
yellowish, closely crowded, and appear almost withered when they 
disengage themselves from the spathe. 
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" In Pahns with pinnate foliage, tii« leaf-stalks either prooeed (as 
in the CocOa-mili, the Dat«, and ^ Palina Seal del Swa) &ob tin 
dry, rongfa, voody part of the stem; or, as in the Palma Beal de la 
Havatia (Oreodoxa le^) seen and admired hj Colnmbns, there 
rises apon tbe rough part of the stem a grasB^re^i, smooth, tikin- 
ner sliait, like a £«lumn placed upon a column, and &Qm this the 
leaf- stiJka spring. In fen-palms, ' foliis palmataa,' die leafy cnnm 
(as in the Horiohe and -t^e Palma Bombrero de la Havana) <^n 
rests on a prerionsbed of di; leaves, a cironmstuice vhtcb gives to 
tiie tree a sombre and melancholy appewanoe. In some nmbrella' 
palms, the crown oonuste of very, few-leaves, wbidi rise upwards, 
owried on very slender peliolee m fbotfltalks (as in. Miragnaffla). 

- ". Tbe form and color of -the fruits of Pabas also offer mnoh mtae 
Tsrie^ tlian is commonly believed in Europe. Moimtia flexnosa 
bears egg-sbiqied fruits, whose scaly, brown; uid shilling. surfiice, 
^vea them something of the appearanpe of young fii^oones. What 
a di&renoe between tbe enormous triaiignlar cocOa^nTit, the soft 
fleshy beiriea of the date, and the small, hard fmits of the Gorou I 
But among the fruits of palms, none equal in beauty tliose of the 
Pirijao (IHbiguao of S. Fernando de Atabapo and S. Balthasar) ; 
they are egg-shs|>ed, mealy, and naualfy without seeds, two or three 
inches thick, and of a gidden ixdor, which on one side is overspread 
vrith ^nimson ; and these richly colored fraits, crowded together in a 
bunch, like grapes, an pendent from the anmmits of majestic palm 
trees." I have already spoken at p. 175, of Ibese beautifnl fruits, 
of which- there kk seventy or eighty in a bunch, and which can 
be pt4parad as food in a variety of ways, Hke plantains and po- 
tatoes. 

'In some spemes of Palms the flower sheath, or spathe suiroqad- 
ing the spadix and the flowers, o^ns suddenly with an andible 
sound. Ridiard Scbombnrgk (B«ieen in Britisch Gnima, th. i. s. ' 
55) has, like myself, observed this -phenomenon in the flowering of 
the Oreodoxa oleraoea. This first opening of the flowers of Palms, 
accompanied by sound, recalls the vernal IHthyrambus of Pindar, 
and the moment when, in Argive Nemea^ "the first opening shoot 
of the date-palm procliums the arrival of balmy spring." (Coemoe, 
bd. ii. s. 10; Eng. ed. p. 1(h) .^ , . ■ 
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9%iw Tfigetobk fimna of psealiir be^nt? H« pn^«r to the tn^- 
«l sone IB bU puts of tlie j^olv ; Falma, Plautaias or Ban«iut% 
ftnd .^toreeoent Fenis. It ia yi^en heat and nuuBtare are pon- 
tuMd that vegetation ia mwt Tigoroov, and -il« £»ms- most v^iiwd ; 
wd henoe South Ameriiia ezoelB the raat of th« bropical wwld in 
the nomber and heanty of her apwiee of Fahna. In Asia, this fofm 
of vegetfttion is man rue, perhaps baoanBS a wuiaideiable pact of 
the Indian continent vhioh was situated immediately nnder die eqni- 
noodal line has been broken up and oorered b; the sea in the oonise 
oi former geological reTtdutioiu. We lounr aparwl; aoTthing of 
the palm trees ffif Africa between the Bi^t of Beoia. and the Coast 
of Ajao; and, generally speaking, wc^ are oidy aoqaftinted, as has 
been already i«mailed, mth a very small number of species of 
Palms belmg^ to that quarter of the ^ob^ 

Palm« B£>rd, next to-GonifersB and ipeoies of Sooalyidns, beloog- 
ing to the &milj of Myrtaoeta, examples of the greatest htftiness Of. 
Btatoie attained by any of the memben of the vegetable kiDgd<au., 
Of' Hit Cabbage Palm (Areoa (deraoea), stems have been seen bom 
160 to 160 Frenoh (160 to 170 Engli^) feet high. (A«g. de 
Sunt-HUaiie, Morphologie, v^6tale, 1840, p. 176:) The Waz- 
pahn, DDT CeroiyloD andioc^ discovered by us on the Andee^ \tfi- 
tween Ibagne and Carthago, on the HoutsSa de Qoindin, att»na the 
immense height of 160 to 180 Frenoh (170 to 102 En^ish) feet. ' 
I was able to meaanra mtb exaotmesB the proeteate trunks vrhidi had 
been cnt down and were lying in the forest. Next to the Waz- 
pabn, Oreodoxa 8ano(ma, which we found in flower near SoldaailU 
in the Cailoa Valley, and vhidi affords a very hard a&d excellent 
bnildiog wood, appeared to me to be the tallest of American palms. 
The ciioumatanoo that, notwidtstanding the enormons- quantity of 
fruits prodnoed by a single Palm . tree, the number of individuals 
of each sjieines which are found in a wild state is not very conside- 
rable, can only be expluned by fhe frequently abwtive development 
of the fhuta (and consequient absence of seeds), and by the von- 
tiiy of their nnmeroaa assailants, belonging to all claasea of the 
animal world, ^et, although t have sud that the wild individoab 
are not very numeroua, diets ace in the basin of the Orinoco entire 
tribes of men who live for several months^ cd the year on the fruits 
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of pelma. "In p>lmetis,-Fihtgaao consitis, singoli tnmci qnotah- 
Dis fere 400 fmctns fernnt pomiformes, trituinqne' est verbmn inter 
Ei^tres S. FraBcisd, ad ripas Orinooi et Gauiniee degenteBj mire 
piDgneBcerelndoi^m corpora, qnotjea nberem Palmse frnctum fiiH-. 
dant" (Humboldt, de Katrib. geogr. PUnt p. 249.) ■- 

(") p. 239. — " SCtiee the earlieit infancy of human dviUzatum." 
•In all tropical countriea we find the onltivation of tbe Baiutfka or 
Plantatin eetablisbed from the earliest times with which tnditioh or. 
history makes ns acqotuitted. It is certain that, in the oonrse of the 
last few centnries, Airicttn slaves have broogbt new varieties to 
America,. bat it is equally certain that Plantains were cnltiTat«d ia 
Ae New. World before its discovery by Colnmbud. The Gnaikeri 
Indians, at Cumana, assored ns that, on the coast, of F^a, near the 
Golfo Triste, when Uie firuits were allowed to remain on the tree till 
ripcj the planbun sometimes produced seeds which weald jgermtnate ; 
and in this manner plantains are occanonitllj found ^^ng wild in 
4ihe recesses of the forest, from ripe seeds convey^ thither by birds. 
P«fectly Ibimed seeds have also sometimes been found in [tlantain 
fruits at BordtMies, near Gumui^.- (Compare my Essu sur la G^ 
graphic des Plantes, p. 29 ; and my B^t. hisL t. i. pp. 104 and 
587, t. ii. pp. 35fi and 367.) 

I have already remarked- elsewhere (Cosmos, bd. ii. s. 191; 
English edition, p. 156), tiiat Oneedcritus and the other can^MmiouB 
of Alexander, while they malie no allusion to the tall, arborescent 
ferns, speak of tbe fan-leaved umbrella palm, -and of the delicate 
and always fresh verdure of the cultivated plantuns or bananas. 
Among tbe Sanscrit names given by Amaraainha for the pltditatn 
or banana (the Masa of botanists) there are bhann-phala (eun-frnit), 
varanA-bnacha, and moko. Pfaak signifies fi-uit in general. Lassen 
expltuns t^e words of Pliny (xii. 6), ." arborl nomeu palse, pomo 
ariense" thus: " The Boman mistook the word pala, fruit, for the 
uame of tbe tree ; and varana (in the mouth of a Greek ouarana) 
became trausfoimed into ariena. The Arabic nurnza may have been 
formed from moko, and hence our Musa. Bhanu-fruit ia not far 
fiDia bananarfruit. (Compare Lassen, Indische Alterthumsknnde, 
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bd. i. a. S62, widi my Easai poUtiqne sur ia Noavefle E^agne, i. 
n. p. 382, and R^. hist t. i. p. 491.) _ 

(») p. ^0. — " Thejhrm of MUttaeae." 
haigpr malTsoeoBa fiimia be^a to ai^war as soion as we have 
crossed the Alps; at Nioe and in Dalmatja, Lavateia arWea; and 
in Ligniia, Laratera olbia. The dimen^ons of the Baobab, moi^^- 
bread tree, have been mendoBed above (voL li; p. 90); To this-foia 
are attached the also botaninlly altied fiunilies of the Bytlneriacen 
(Steroulia, Hermannia, and the large-leaved l^teobroma Oaoao, is 
whieh the fiowers ^dng froln tke bark bolJi of- the trunk apd the 
Toote); tlis BOntbaoen (Adaneonia, Halictnes, and GheirostonuKi); 
and heAy the Tiltaoe» (Sparmanoia Afrioana). I may name more 
partionlarly, as saperb repraaentativea ot the Mt^ir^fbrm, onr 0*- 
Tsoillema platanifoUa, of Tutbaoo, near l^irdiageBa- in Sontli Ame- 
rioa, and tiie odetvated Ochrama-like Hand-tree, the Uacpalxochi- 
qnahiiitl of the Heziowia (from vuupaUi, the flat hand), Atbol de 
laa Manitaa of the Spamards, our Cbeiioatemon platanoidea; in which 
the long carved anthers project -beyond the £ne purple bjoesom, 
eannng it to leeemble a hand or ctnw. Throifghont the MaxicaD 
States this one highly ait<»ent tree is the only existing individual of 
this extraordinary race : it is snj^sed to be a stianger, jdanted abost 
five centories ago I^ the kings of Tolaca. I fiinnd die.hei^t above 
the aea irtiere die Arbol de las Hanitas stands to be^ 82S0 French 
(8824 Englisli) feet Why is there only a single individoal, and 
frem'wbenoe did the kii^ of Tolnca prooore either die yonng triae 
or the Beed? It seems no leA diffioolt to aoQonnt tat Uontemma 
Hot having possessed it ui his botanioal gardens of Hoaztepeo, Chm- 
poltepec, and Ixtspalapan, of which Hemandei, the sorgeon of Philip 
II., was still able to avail himself, and of wluoh some traces remain 
even to ike present day; and it seems strange that it shonld noi 
have fbnnd a place among the representations of objects, of natonl 
history which Neiahmdcoyod, king of Teaoneo, caused to be drawn 
half a century before the arrival of Ae Sptmiards. It is ass^ted 
that die Huid-tree exiate in a wild state in the fgrests of Gnatimala. 
(Humboldt and Bonpland, Plantas 6;[iiinoziales, t. i. p. 82, pi. 24; 
Essai polit but la Nouv. Esp., b. i. p. 98.) At tiie Equator, we have 
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8eHttiroM&[va4»n,SidaPhyllaBtlioB(CaTaii),andSidapiohuicheiuii, 
ascend, on tite monntoiii of Antuuia and the Vdcfino Eocu-Picbinclu, 
to the gnat eleratioii of 12^600 and 14,13€ I^nok (13,430 tutd 
15,066 English) feet (See <m P^antes 6(ftdji.,t. it. p. 113, pi. 
116.]' . Only the Saxi&aga bo^asiDgaiilti (Brogn.) leaohea, oa the 
slope of tiie Chiid^orazo, an altitude dz or seven baodred feet higher. 

(»«) p. 240.T-" f&e Mmoea form." 
The finely feathered or |rfnn&ted leitTeB of Mimosas, Acacias, 
SiehranUas, and spedea of DesmandluB, are most truly forms of 
tropiesl Tsgetation. Yet there are some representations of tl4s form 
beyimd the tropics; ia the Northern Hemisphere in the Old Conti- 
nent I can indeed cite bdt one, and that only in-Asia> and a lim;- 
growing ihmb, the Acada Stephaniana, according to Kxmth's more 
recent irrrestigatiofis a species of the genus Proaopis. It is asooial' 
pltint, covering the »rid plains of the pnmnce Of Shirwan, on the 
Knr (Cyras)i as f^ as tlie ancient Arasea. Olivier also fbnnd it 
near 'Kigdad. It Is the Acacia folils bipionatis mentioned by Box- 
Imnrn, and extends as &r north aa 42° of latitode.' (Tableau des 
ProTinces situ^ W la G6te ocoidentale de la Mer Casptenne, entre 
les fleuves Teiek et Konr, 17d8, pp. 58 ftnd 120.) In Aiiiea the 
AauM gummifera of Willdeuow advances as far as Hogador, or to 
SS" north latitude. ^ , ' 

, On the New Continent, t]ie banks of the Mississippi and, the 
Teniiesseer-as well as the savannahs of Itlinois, are adorned with 
Acacia glandolosa (Miohauz), "and A. brachyloba (Willd.). Mi- 
chauX found the Scbrankia undnata extend northwards from Florida 
into Virginia, or to 37° N. latitude. 61e£tscfaia .trioanthos is found, 
. according to Barton, on the east side of the Alleghany monnhaina, 
aa &r north as the 38tb parallel, and on tile west side even as far 
aa the 41st parallel.. ~(^leditechia monosperma ceases two degrees 
further to the south. These are the Itmita of the Mimosa fohu in 
tiie Northern Hemisphere. In ihe Southern Hemisphere, we find 
beyond the tropic of Capricorn simple leaved AcaCias as lar as Van 
Diraien Maud; and even the Acacia cavenia, described by Claiule 
Gay, grows in Chili between the SOtband ^7tli d^rees of smith 
latitude. (Molina, Storia Naturals del Chili, 17*2, p. 174.) Chili 
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has no true Mimoea, bat it has three species of A<3i(»a. Errai in 
the north part Of Chili, the Acacia carenia only grows to a height of 
twelve or thirteen feet; and in the south, near the sea coaa^ it 
hardiy rises a foot abore the gronnd. In SOnth Americaj nortii of 
Hie Eqnat^, the most excitable Mimosas - were (next to Mimosa 
podica), M. dormiens, M. . somniana, and M. somniculosa. Theo- 
phiastos (ir. 3) and PUny (zui. 10) mentJon the irritability of the 
African sensitive plant ; bat I &>'! the fitst description of the Sonth 
.junerican senaitiTe plants ^Donnideraa) in Herreia, DecwL ii.~ltb. 
Ui. cap. 4. . The plant first attracted the attention of tfie Spaaiards 
in 1518, in the savannahs on the isthjuus near Nombre.de Dios : 
"parece como cosa sensble;" and it was sdd that the leaves ("de 
echnra de nna phima de pajaroe") only contracted on-being tonched 
with die finger, and not if tooohed with a piece of Kood.. In the 
small Bwamps irtiich snrronnd the town of Mon^X on the Magda- 
lena, we discovered a beautifol aqn^o Mimosacea (Desmauthns 
lacnstris). It ia figured in oar Plantes Ajuinoziales, t-i. p. 55, jd. 
16. In the Andes of CaxamEuva we found two Alpine Mimosen 
(Mimosa montana and Acacia revolnta), 8500 and 9000 French 
(about 9060 and 9590 English) feet above the snr^ o£ the 
Faoifio. >, 

Hitherto no true Alimosa (in the sense eiqtablished by Willde- 
now), or even Inga, has been found in the temperate zone. . Of all 
Acacias, the Oriental ' Acacia juiibrisun, which J'oirakal has con- 
founded vith Mimosa arborea, is that which supporta the greatest 
degree of cold. In ' the botanic garden of Padua there is in the 
open air > tree of this species with a stem of -considerable thickness, 
al&ongh the mean temperatnre of Padua is beloW 10°.5.Bdiiunar 
(ph°.6 Falir.). 

^ . , . C^) p. 2iO.—"EecU}us." ' 
In these {ibysiognomio considerations we by no means comprise 
under the name of Heaths the whole of ^ natural family of 
Ericacese, which on account of the ^milarity and analogy of the 
floral jwrts includes Rhododendron, Be&ria, Gaultheria, Escallonia, 
&a. We confine oniselres to Uie highly accordant and charaoter- 

DKto^bvGooglc 
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iirtio form of the epaoUa of Erioa, inolndidg Callnna (Erica) Vul- 
garis, L., the oommon heatheF. 

^ "WhUe, in Emope, Erioa «imea; E tetralix, E. cinerea, and 
<!aUtma vulgaria, cover large tracte of gronnd from the plains of 
G«many, France, and England to tie estremitj of Norway, SOuth 
Aflica oBfera the pioet varied aasembl^ of Bpeoiea. Only one 
Bpe««. which is indigenous in the Southern Hemisphere at 'the 
Cape 6f Good Hope, Erica nmhellata, is found in the Northern 
Hemiaphere, i e. in the north of Africa, in Spain, and Portngal. 
Enca vagans and E. arborea also belong to the two opposite ooasta 
of the Meditwranean: the first is found in North Africa, near 
Marseillea, in Sicily, Dalmatia, and even in England; the second 
m Spain, Italy, Istria, and in the Canaries." (Klotzsch on the 
Geographical Distribtrtion of species of Erica with persistent obrol- 
Im, MSS;) The ammoa heather, Calluna vulgaris, is a social 
plamt covering la^ tracts from the month of the Scheldt to the 
western decHvity of the Ural. Beyond the Ural, oaks and heaths 
csease together : botJi are entirely wanting in the whole of Northern 
Asia, and throughout Siberia to the shores of the Pacific Ocean. 
Gmelm (Flora Sibirica, t. iv. p. 129) and PaUas (Flora Rossica, 
t. i. pars 2, p. 53) have expressed their astonishment at this disap- 
pearance of the C&Unna vulgaris— a disappearance wtioh, on the 
eastehi declivity of the Ural Mountains, is even more sudden and 
decided ttan might be inferred from the expressions of the laftt- 
named great naturalist. PaJlaa sajs merely : " Ultra Uralense jugom 
eetmm deficit^ vix in Isetenabus' campis rariasime apparet, et ulte- 
riori Sibirise plane deest." Chamisso, Adolph Erman, and Hein- 
rich Kittlitz, h?ve found Andromedas indeed in KamtschatKa, and 
on the north-west coast of America, but no Calluna. The accurate 
knowledge which we now possess of the mean temperature of several 
pMta of Northern Asia, as well as of the distribution of the annual 
temperature into the different , seasons of the year, affords no sort 
of explanation of the cessation of heather to the east of the Ural 
Mountains. Joseph Hooker, in a note to his Flora Antarctica, has 
treated and contrasted with great sagacity and clearness two very 
different phenomena which the distribution of plants presents to us : 
on the one hand, "uniformity of surface aooompanied by a umilarity 
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<^ vegetation;" and on tlie other hand, "instanoea of a snd^ 
change in the vegetation unaooompanied hy any diveimtj of geolo- 
pcai or Other features." (Joseph Hotter, Botany of the Antarctie 
Voyage of the Erebus and Tetroi, 1844, p. 210.) Ib there any 
Bpeciea of Erica in Central Asia ? The phmt ept^en of by Saondere 
in Tamer's TraveU to Thibet (I^il. Trans. t^I. Izxix. p. 86), u 
^ving.been found in tlte Higblaads of Nepaul (together vith other 
European plants, Yaoclniam myrliUus Mid V. ozjcoccub), ' and de- 
scribed by him as £rica ynlgaris^ b believed by Bobert Bro<ini to 
have been an Andromeda, probably Andromeda &stigiata of "Wti- 
licb. No less striking is the absence of Calhrna vulgaris, and of all 
the species of Sirica throughout all parts of the Continent of Ame- 
rica, while the G&lluna is found in the Azores and m Iceland. It 
has not hitherto been seen in Oreenland, but was discovered a few 
years ago in Newfoundland. The natural &mily of the Ericaoese 
is also almost entirely wanting in A.netralia, where it is replaced by 
Epacrideffl. Linnffios described only 102 species of Ae genus Erica; 
according to Elotz^h's examination, this genus really contains, after 
a careful exclusion of all mere varietiee, 440 true spedes. 

(») p. 241.-'" The Cactui/orm:' 
If we take the natural fimily of the Opuntiacese separated &om 
the Orossulariaceie (the species of Bibes), and, viewed as it ia by 
Knntb (Handbuch der Botanik, s. 609), we may well regard it as 
belonging exclusively to America. I an^ aware that Roxburgh, in 
the Flora Indica (Inedita), dtes two speoieB of Cactus as belon^ng 
to South Eastern Asia; — Cactus indicas and C. chinensis. Both 
are widely disseminated, and are found in a wild state (whether they 
were originally wild or have become so), and are distinct from Cactus 
opuntia and C. cocctnellifer; but it is reiparkaUe that thejndian 
plant (Oactua indicas) has no ancient Sanscrit name. Cactns chinensis 
has be^n introduced iu St. Helena as a cultivated plaM. Now that 
a more general interest has at length been awakened on the subject 
of the original distribution of plants, future investigation will di^>el 
the doubts which have been felt in several quarters respecting the 
exietence of true Asiatic Opunliacem. . In the animal kingdom par- 
ticuhir forma are found to occur singij. Tapbs were long regiuded 
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Ks ftfeciaeldauTely oharaoteriBticof the New Coiitinent; uid yet die 
AmerMnn t^ir has been fbnnd as it were repeated ia that of Malacca 
(Taptnia indfcuB, Cuv.). 

Although the speoies of CactoB belongs generally speaking,, more 
properly to the tropical regions, yet some are indigenooB in the tem- 
perate sone, as on the Missonil and in Louisiana,. Cactus misBniienBiB 
and C. viripara; and Bapk saw with aatoni^ment the,- shores of. 
BaJny Lake, in nnth lat. 48° 40', covered with 0. opnnlia. Sou& 
of tie £qnator, the speflies of Oaotns do not extend beyond tie Eio 
Itata, in kt. ^6°, and the Bio Biobio, in lat. 87° 15'. In the 
part of the Andes iriuoh is situated between the tropics, I have seen 
^jieoies of Cactus (C. sepinm, C-- chltffocarpns, C. bonplandii) growing 
on elevated plains nine or ten thoosand (French) feet (about 9590 
and 10,660 £nglish) above the. tev^ of the sea; but a stall more 
alpine ehaiaoter i? shown in latitudes belon^ng to the tenipeTato 
Bone, in Chili, by the Opnntia ovallei, which has yellow flowers and 
a creeping stem. The upper and lower limitfl beyond which this 
plant does sot extend have been accurately determined by barometrio 
jBeasnrement by &s learned botanist Claude Gay: it has never been 
found lower than 6330 French (6746 English) feet, and it reaohes 
■ and even passes the limite of perpetual snow,, having been foond on 
uncovered masses of rock risiag from amongst the snows. The 
last small plants were collected On spota ntuated 12,820 Fren<^ 
(13,663 Bn^Ush) feet above the level of the sea. (CUudio Gay, 
Flora Chilenfds,. 1848, p. 30.) Some species of Echino^jactns are 
also true alpine plants in -Obili. A counterpart to the fine-bidred 
Cactus s^iilis is found in the thick-wooled Cereos lanatns, called by 
the natives Fisool, which has handsome red fruit. We found it in 
Fern, near Guancabamba,. when .(in our journey to the Amazons 
Siver. The dimensions of the different kinds _of Caotacese (a group 
tm which-the Prijice of Salm-Byc^ has^ been the first to threw great 
li^t) offer @«at variety and contraeta. £clunocactus wislizeni, 
which is 4 feet high and 7 feet in ciroumferenoe (4 feet 3 inches 
ssd 7 feet 6 inches English), b still only the third in uze, being 
surpassed by £. ii^ns (Zucc.) and by £. phttyceras (Lem.). 
(WidiBenns, Tour to Northern Mexico, 1848, p. 97.) The-Echino- 
oactuB staineui reaches from 2 to 2| feet diameter; Ei visnago, &(na 
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Hexioo, opwwdt at 4 Englisli feet kigti, is ftbOTC S Eagluh temL 
diameter, and wei^ &om 700 to 2000 lb*.: vhile Caotaa- usaiii, 
which we found neac Sondorillo, in tibe pnmDM of Jaen, fe so gnall 
that, bring only slightly rooted in the sand, it gets betw««i tbe toes 
of dogs. He Mekraacttuea, which ai« fiiU of jnioe In the dryeM 
smsOna like the RaTadeh of Madagaaeu (ferest-leaf U the Ungaaga 
of the oonntrj, trota rave, raven, a leaf, -and alo, the Janmeae Htdiu, 
« forest), are vegetable fountains; and tlie masimr in wiath tii« 
botses and mnles stamp them open with their hoo&, at the tiA of 
injury from the spines, hia heen already mentioned (vol. i. p, 19). 
Since the last quarter of a oentoiy Gactna oimntia has extended 
itsrif in a remarkable manner into Northern AMca, Syria, Qreeoe, 
and the whole of tJte South of Europe; even ^iietrating, in Afrits, 
from the coasts far into the interior of the ooontry, and associating 
itsdf widi the indigenous idtmta. 

When one h^ been aecostomed to see Cacbteea only m onr ho^ 
houses, one ts aBt«niri>ed at the degree of denrity and hardness whi<A 
the li^eous fibres attun in old cactus stems. Tba Indians know 
tJiat oactna wtiod is incormptiUe, and ezcellent tor oars and for the 
thresholds of doon. There is hardly anything in vegetal^e phyeiog- 
Bomy which makes so singular and ineffiteeable an impression on a 
newly arrived person, as the rij^t of an vH plun thickly oorered, 
lik« those near CuDliaaa, New Bareelona, and Coro, and in the pro- 
^ce of Jaen de BraoamOTOs, with oolumnar and candelal»a-like 
divided cactus stems. 

(")'p. 24.—" OnAi&K." ' . . 
The almost animal Bhi^.<rf blosscnu) of C^diidcee is partaonlai^ 
striking in the odebrated Torito of Sontik America (our Ai^nloa 
grandiflora); in the Mosquito (our ReetrejHa -antsnaifera); in the 
Flw del flspiritn Santo (tdso aa Anguloa, acooi^g to Florse Pen- 
vianse Frodrom. p. 118, tab. 26) ; in the antJite .flower <tf tiit 
Chiloglottis comuta (Hoc^er, ;FI(aa antarctics, p. €9); in tbe Mex- 
ican Bletia speciow; and in the highly curious host of our European 
q»ecie8 of Ophrys : O- muscifi^ 0. iqufeia, 0. aianifera, 0. anu^- 
mtes, ,&£. A predilection for this snperUy flowering group <^ 
I^anta has so. increased, that the number <!altiTated in Europe by 
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tlie lmt3i€TB LoddigeB in 184S has been estimated a,t 2S60 species ; 
wMfa in 1849 it Was Hithef mtoe thMi l«Se, an* in 181S oriy 116. 
What a rich mine of still nnknown superb toirenng-Oioliidese tl» 
interior of Africa most ooiriain, if.it is well watered ! Lindley, hi 
his &ie work, entitled " 1^ Qenera and Species of OrdbideoBS 
Pl&Qtf^" described in 1840 [ffeds^ 1980 spedes; at ihe end of tiie 
jeAr 1848 Klotzst^ reokoiied 3&45'8pe(ae&. 

; WUte in die temperate and coM zmes there are only "t^reBtriaT' 
Orchidete, i. A growing en and close to the ground, tropical oonn- 
tries possess both formB, i. e. -th« " temstrial" and the " paraatic/' 
which grow on tmnks of trees. To the first-named of diese tm> 
'dinmons belong the tropcU gen»a Neottla^ Cranidiis, and most of 
&e Habenarias. We hare also fotUd both fonas growing as atpino 
plants Ml the Blq>ee fS the chain of the Andes of New Granada and 
Quito: of the paiaedtiod Orchidece (Epdendre^), Masdevallia uni- 
-flora (at 9600 French^ or abont 10,280 English feet); Cyrtochilnia 
.'flezqoiRim (at 9480 French, or about 10,100 English feet); and 
fiendioUnm a^regatmn (8900 French, or abont 9480 Snglish 
feet): and of~^e terrestrial Orchideie, the AJtenstemia paleaeea, 
new Lloa Chiqnito, at the foot of the Volcano of Pichinobik Claude 
Qay thinks that the Orohidese sud to hive been-geen growing on' 
trees in the Idand of Jnan EWnandez, and e^n in Cbaloe, were 
probably in reality oii^ parasitical Foturetias, which extend at least 
as far south iis 40° S. lat. In New Zealand, we' find.that the tropi- 
cal form of OrohidesB hanging &om trees extends even to 45'' S. lat. 
The OrehidesB of Auckland's and Campbell's IslMidB, however 
(Chiloglottis, Thelymitra, andActanthua), grow on the groond^ in 
moss. In the aninlal kingdom, one tropical form at least ad'vances 
much fartjier to the south. In Maoqnaric Island, in'lat. 54° 39', 
nearer to the South Pole tfterefore than Dtintsic is to theNcoth 
Pole, there is a native parrot. (See also the section Orchideas in 
my work de DiStrib. geogr. Plant, pp. 241-247.) 

(«) p. 242. — " The Cattmrinfte." 

Aeadas which hare phyllodias instead of leaves, gome Myrtacese 

(Eucalyptus, MetrosideroB, Melaleuca, and Leptospermom), and 

Oaanarinas, gve a uniform character to- the vegetaticm of Australia 

28* 
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■■d XMmMds (Taa Dwrnen IslKbd). OitBuariiisa wkh dinr le*fl<Mi^ 
ttin, atriug-tike, articnUted branabes, ha'ring titB jtHBta proridad 
with membrunHU dentdcoUted sheaths, have been^oti^ttred by tT»- 
Tellera, nooording to the partienlar apxiem which feil TUtder tlieir 
obmiTBtiai), either to arboreBocat EqniseUceK (Honetaib) or to out 
Bootoh fiiB. (See Banrin, Jomtial of BmeftroheB, p. 449.) NW 
the coast of Pern the aspect of nnall ^ik&«tftof C^letu and B^wdra 
also prodaoed on my mind a siagolar impreaBioti of IsaflewaeBB. 
Casuarina ijuadrivalTis Adrances, according to LabUUrdi^, to 4S* 
S. lat in Tasmania. The sad-looking Caananaia fom « sot OB^ 
known is India and on the east coast of AiHc^ . ' 

- (") p. 242. — " NeedleJeaved trta." 
The fiunily of Coiufer» holds Boimpcaiant a^^aoebytfaaniimlNT 
ef indiyidn^i, by-tjteir geogTftphiofddiirtribqtian, and bythe vttt 
tracts of oonntrj in the nOrdiem temperate zone covered witfa treee 
of the sune species living in aecnety, that we are abnoat gnrpriaed at 
the small nomber of species of which _it consiBta — erea. indnditig 
members which bel<mg to it in eeeeatui nspeots, bat dernte frOA 
it in a degree by the di^»e of their leares and ^eir mann^ of 
growtli (Dwnmua, I^ihetba, and Gnetom, of Javaand New Gninea). 
The number of known Conil^« is not quite equal to three-fonrUu 
at tlie number of described i^mcias of palms ; and- there are mw« 
known Artsdeie than Conifene. Zuocaiini,-in his Beitragen znr 
Morphologie der ConifeFen (Abhandl. der mathem. physikaJ. Clasee 
der Akademte der Wiss. la Miinehen, bd. iii. «. 752, 1837-1843), 
reckons 216 specaes> of which 165 belong to the N<«1hem and 51 to 
the Southern Hemisphere, ^noe my reaearchee, these proportionate 
nnmbers must be modified, as, including the species of Finns, Gw- 
preesnsj Ephedra, aad FodootLFpus, found by Bonpland-and myseU' 
in the tropical parte of Feru, <juiu>, New Granada, and Mexico, the 
number of species between the tropicsrisee to 42. The most recent 
and excellent work of Endlicher, Synopsis Coni^rarum^ 1847, cm- 
tains 312 species now living, and 178 fossil species found in the 
ooal measures, the ' bunter-eandstone, the kenper, and the Jurasao 
fcvmations. The v^etetion of U^ Andent World offen to ns more 
partieulorly forms whieh, by their siniulteneons itffini^ with anyoi^ 



,^fiereii( fatailiM tit Ae preeent vegetable woild, remind m tlist 
nun; int^iaadude liuka bmt peridted. Gonifcow abounded in the 
Ancient World : tkeir reniaJDSj belongiugiA an early epocli, are fonnd 
eapedally in uscMnation with Palms and C;cadeiB; Imt in ^e latest 
ttads of li^te we also find pines and fin anodated as now -with 
Onpnlifem^ m^lee, and jM^iWa. (Goemoa, bd. 1 s. £95-298, and 
MS-470;. £n^. edit. pp. 271-274, asd Ixxziz.) 

If the earl's snr^HM did not ra» to oonnderabte elendons witluD 
fbe b«pHe, the faigiily duLraoteristio form of nee^e-leared trees 
wMild be almost nnknown to the inhabitants of the eqoatorial sane. 
In common with BcupUnd, I have labored mnch in thedetenninft- 
.tion of the exact lower and npper limits <^ the re^on of Conifero 
and of oaks' in the Kexioan highlands. The heights at which botli 
tiegiB to grow^lcn Pinales y Encinales, !nneta et Qoereeta) are 
hailed Mith joy by those who oome from the Bea^^mst, as iudieatang 
a clnnate when, so ^ as expwienoe has hitherto shown, the deadly 
malady cff the black Tomit (Vomito prieto, a form of yellow fever) 
does not reach. The lower limit of oaks, and more porticulaiiy cf 
tite QanKoA xalapenus (one <^ the 22 Hexican spedes of oak Siat 
described by ns), is on the road from Vera Crra to the city of Mex- 
ioo,-a little below the Tenta del Encero, 2860 (8048 E.) feet above 
&e.sea. On.^e western ude of the highlaob between the taty of 
Mexico and the Pacific, the limit is raUier lower down, for oaks be- 
gin to be fimnd near a hnt called Tenta de la Moxonen, between 
-Aoapoloo and Chilpaniingo, at' an abs(dute elevation of 2328 (2460 
E.) feet: I fbnnd a ramilar di&renoe in the hei^t of the lower 
Umit of pine woods on the two sides of the Continent. On die Pa- 
cific side, in the Alto de W Caxones 'north of QuaxiniquilE^, we 
foand this limit for Pmia MonteEumn (Iamb.), which we at first 
ttxA. for Finns 0(xid«itatid (Swartz), afan elevation of 3480 (3709 
S.) feet; while towards Tera Crnz, on the Cueeta dd Soldado, pines 
are first met with at a height of 5610 (59dO £.) feet. Therefore 
both, the kinds of trees spoien of above, oaks and pines, descend 
lower on the dde of the lyific than Utey do on the aide of the An- 
tiUean sea. In ascending die Gofre dl F^rotc, I feimd the upper 
Emit of the oaks 9715 (10,354 E.)feet,and that of the Pinna Mon- 
-tesomie at 12,138 (12,936 £.) feet above the sea, » akaost 2000 
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(2132 E.) feet higher than the sammit of Etaa; Cfnund^rsUe 
quantifies oFeao'w had f^en afUus elevation' m ^e mdnOi'of V^h- 

le heights at whii^ the Hesican Gonifersl 
are first met wiUi, the more Sti^mg it appeara to find, in thA-Islaod 
of Cu]m (where, indeed, on tiie bordws of die tarrid lone, uortbero 
breeieB BometiiiieB cool tiie atmoephere down to 6|° Beaamar, 46° 
.6 Fah.), BDothCT c^wdea of pine {P. ooddentaliB' of Swarta), gnnring 
in the pluna or on the low hilla of the laid de Finos, int«nniled mtk 
palms and m&bogany trees (Swietenias). Coltimbns mentions k 
small pine wood (Pinal) in the jonntal of his first voyage (Buirio 
dd 25 de Nor. 1492), near Oajo de Moya, on the nordi^^st of the 
Islaod of Cuba. In Hayti, also, Pinns oocidentaUs descends frton 
the monntuns to tiie sea-diore, near Oape Samana. The tronks (tf 
these Pines, carried' by the Cfnlf Stream ^to the Islands of Gradosa 
and Fayal in the Asor^, were among the diief indications Gmm 
which Ae great discoverer inferred the existence of unknown lands 
to the West. (S«o my Examen crit,, t. ii. p. 246— 259.) Is it 
tme that in Jamaica, notwithstanding the bei^t of its monntains, 
Pinns occidentalis is entirely wanting Y We may also ask what is 
the '^>ecies of I^nns fonnd on the Eastern coast of O^utimala, as P. 
tennifolia (Benth.) proltably belongs only to the moontains near 
Chiuanta? 

If we cast a ^eral glance on the species which form the apper 
limits of ^boresbent vegetation in the Northern Hemispbere, Irmn 
the fti^ lohe to the Equatm*, we find, be^niog with Lapland, 
that, according to Wahlenbei^, on the Snlitelma Mountain (laL 
68°) it is not needle-trees which form the upper limit, but that 
birches (Betula alba) extend mach higher np than Pinns sylves- 
tris; — whilst in the. temperate zone, in the Alps (lat. 4bi°), Finns 
picea (Dn Hoi) advances highest, leaving the binjhes behind ; and in 
the Pyrenees (lat. 42}°), Finns nndnata (Earn.) and P. sylvestris 
"var. rubra: within ihe tropics, in lat. IQ'—^O', in Mexico, Finns 
Mont«zamge leaves &r behind Alnus toluccenais, Queroos s picata, and 
Q. crasapesj.vhtle in the snow mountains of Qnitoat the Eqoator, 
Escallonia myrtiHoides; Aralia avicennifolia, and Ihymia innteri, 
take the lead. ISie last-named bee, which is identical with Dry- 
mis granatends (Mnt.) and Wintera aromatioa (Murray), prosents, 
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W JoMph HtiokerhH ahom (Fkn Antuctios p. £29), ^ cbik- 
iBg «|am{il« of thfl onintein^teii .extoosioii of tfaa bum ipMUM cf 
tne bom the mut BoatliWM put of Tiem del Foego lOtd fleatit 
Zaland, wlun it «aa duBaTGied bj Dr^a's £zpedUioa In 1677, to 
Ae nor&em Ji^hlaodiof Mazjco; OE tbh>i^ ft laage cf 83 <legrecii 
of latit«)d% or 6160 ge(^Ki:Aac^ mileH. Wlcn it ii not bircltH 
(u ia tibe ft« Nortii), bat needle-treai (as in t^ fiwifii Alpe aad tiui 
Pynueea), which fcvm tlu limit of otiDmeeNf v^etation on U» 
Ugh«pt mouatunB, we find above tltMi, Kill aemr to die -Boowf 
■nwmitB vbich &ij g^wtefiilly enwroKth with &ieix bright guUad^ 
in Bwope aad Western Ana, the Alp rowBj tba Bhodod«nctta, — 
which u« replaoed <m tlte-SUU da Oumm aad in tha'Perovna 
Taiamo do Saragnrn b; t^ mrple flowen of a&odiOT genua of iEki- 
Cftcen^ the beaotifBl race at B^uim. Id Ltf^laiid, the needle-tees 
ate immediAte^ ^D#ed by Bhedod^dron h^nnioom; in A9 SwiM 
Aipfi by Bhododendmn fbnmgbeam and B. hirsutun; in tlie F^m- 
noes by tlM B. fexrtigmenm only; and m the OaneMna by R. an- 
caudeom. DecandoUefbmid the SltodoilHidroBfeimginenm growing 
nngly ia the Jam ^ the Oevz de Tent), at the modnate ^titdds 
«f 8100 tp 8600 (S304 to S730 E.) feet> 6600. (59«8 £.) ft>et low» 
down Utui its proper elevaticm. If we dears to tntoe tb^ last lone 
9I T^;etatioD neareit bq the mwr line m the tropica, we nmst ^>ote, 
from onr own ofosovations, in ihiB MexiaBB put of the tropical khw^ 
(bicoa niraliii 4nd Cheloae genlaanoiilet;^ in the eold moontaxi 
i^ionBofNewGraaada, ^ wocJly E^^t» pandiflora, B. ocMTm- 
bou-and E. ugentea j uid in the Andes of Qoito, Cnli»IJiuB m&ft- 
«eBB, 0. ledil^om, Bnd C niyale,— T^oW itrmnng OcmpositsB, 
which r^aoe hi the last-niuaed moontains (be Bonteirfiat more 
nettherly £HpeletiaiH of New Granada, to whidi ihej bear a etiong 
l^ydognomia resemblance. This re{4aoement, the re^tion of v, 
semUing or ahnoet «itailar fbtma, in oonnttieB B^iarated eitbm by 
«ess or by extemdve tracts ^f land, iK a wosd^ftil law of nature 
which spears to prevul evoi in regud toaoue of'thenu«Bf,fi»inB 
tf T^tation. In Bsbert Brown'e &mily of .tbe Baffleneee, aepa- 
nted from the CytiUea, dia two Hydnoras described by Thmbcrg 
Mid Dr^ in Smith AMOa (H. fl&i<nna and H. bioepe) have tbur 
oonnterpKt in.8aath America in Hydnora ammcana (Hook^). 
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Vajt ftboTS tiie ngun) of Alfnne plants, gnaMB, snd lichbiis, ml 
«7en above the limit of peipetnsl snow, the bobtoist seeB with as- 
tMuehmeiiti, hotb in the temperate ind tropical loneii, isolated 
ptueoegamoiu plante oconr now and then Bpondioali; oo rooki 
which remain free &om the general sniroiutding eaowf coveting, 
and which may poesbly be wanned 1)y heat ascettding through (^>ea 
fiflBoree. I have ' already spoken .of ihe Sazi&aga bonsaingaalti, 
which, is finind on the Chimboraxo at an elevation of 14,800 (16,773 
£.) feet; in the Swiss Alps, Silene aoaolis fau been aeen at a hd^ 
of 10,680 (11,880 E.) feet, beii^ in the first-named owe 600 (640 
£0 feet, and in taie second !2460 (2620 £.) feet abova the limit of 
the ssowB, that Umit being taken as it was in the two euea rnpeet- 
ively ft the tame irtien the plants were found. 

In onr Kuropean Oonifarfs, the Red and White PiUe show gieat 
and remarkable diffet«iceB in lespeot to thrar distribntaon. While 
in the Swiffi Alps the Bed Fine (Finns poea, Dn Boi, ftiliis <x>mr 
presso — tetragouisj nnfbrtonately called^ by Idnnmia, and hj most 
of the botanists i^f the present day, Finns atues ly forma the upper 
liinit ot arboresoent vegetation at a mean height of 5520 (5883 
EngHah) feet, {nly an oooaaionallow-growing^ mountain-alder (Alnns 
viridiii, Sec., Betnla viridis, Vill.) advancing now and then still nearer 
to the BQOw-line ; the White Fine (Finns aUee, Da Roi, Hans pioea, 
Linn., feliia [dania, peotinato-diBtichia, emaiginataaj ceasea, according 
to Wahlen'bog, more than a thousand' feet lower down. Hie .Bed 
Fine does not appear at all in tlie South of Europe, in Spain, the 
Apeoninea, and Greece j even on the northern slope of the Fyre- 
neea it is seen only, as Bamond lemarka, at great elevations, and is 
entirdy wanting in the Cauoaaus. The Bed Fine advances in Scan- 
dinavia ferther to the north Hian the White Pine, of whidi last- 
named tree tlnre is in Oreeoe (on Mounts Famassus, Ta^etos^ and 
(Eta) a long, needled variety (foliis apice integns, breviter muorona- 
lis), the Abiea Apollinia of link. (Linnsea, bd. xv. 1841, a. 529; 
Mid Endlicher, Synopsis Goniferaram, p. 96.) 

On the Himalaya, the Gonifene are dietingoiahed by the great 
thiokueBS and height of their, tronju, and by the length of th^ 
leaves, The ]>eodwaiar Cedar, Finns deodaia .(Boxh.) — (properly, 
in Sanaoit, dewa-dfiru, timber of the OodsJ — ^wMch is fh»n 12 to 
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l&i feet thiok, IB the great ornament of tbe motmt&infi. It grows . 
inNepaal to 11,000 (ll,f20B.), feet above &f> level of flie b^ 
More than 2000 TeailB ago, the Deodara enpplied the materiak ixc 
the feet of NeaiohtiB on the Hydaspee (the pitesent Behut). Id the 
valley of Dadegaon, north of the eoppw minea of Dhnnpoiir in 
Kepaol, Dr. Hoffraeuler, so earl; lost to soienoe, found the Finns 
loi^olia of Boyle (the Tsoheln Hne) growing among tall stems of 
the Chamierope martiivna of Wallioh. (Hoffiueister's Briefe ans 
Indian wahrend der Expedition des Prinzen Waldemar vtm Prenssen, 
1847, B. 351.) Snob an intennixtiire of piueta aitd pafanata had 
«xcited the surprise of t&e compsnions of Cdnmbne in the New Con- 
tinent, as a friend and oetemporary of the Addural^.PetniB Mart^ 
Anghiera, has informed ns. (Bee. iii. lib. 10, p. 68.) I saw mjBelf 
this int«imxtaie of pinea and palms for the first lime on the road 
fiom Acapnlpo to Ohilpandngo. The Himalaya, like the Mexican 
-highlands, has, besides Rues md Cedars, also the forms of Gypr^ses 
(Cnpressos tomtosa, Don.), of Tews (Taxns wslliohiana, Zacosx.% of 
Podocsrpos (P. nei«ifblia, Robert Brown), and of Jmilper ( Joniperos 
eqaamata) Don., and J. ezeelsa, Bieberst; JnniperoB ezcelsa^ also 
fpond at Sobi^e ia Thibet, in Asia Minor, in. Syria, and in &e 
Greek Islands). Thnja, Taxodinm, IaHx, and .jtranearia, are forms 
fbnnd in the New Continent, but wanting in the Himidaytl. 

Beeidea the 20 qtecies of Fines whicb we already kQOw 6<om 
Uexioo, the United States of North America^ which in their [«esent 
eztmt reach' to the Shores of the Pacific, have 45 described species, 
while EuK^ has only 15. There is a similar difference in respect 
to Oaks: 1. e. greater variety of tanas in the New Oontiuent which 
extends oontinuoiisly tbKingh a ^tester extent of latitude. The re- 
cent very exact researches of Sidbold and ZuccariniJiave, however, 
completely refiited the previous belief, that many European speines 
9t Hues extend also across the whole of Northern Asia tathe Islands 
of Japan, Mid even grow there, interspersed, as Thunberg has stated, 
with genuine Mexican species, the Weymouth fine, E^ns Strolnis 
of linnnuf. What Thunberg took for European Pines are wholly 
different and distinct species. Thunberg's Red Pine (Hnus abies, 
Linn.) is P. polita, (Sieb.) and is often planted near Buddhistic 
temples; bis common Sootch Fir (Rnns sylvestris) is P. Massoniana 
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(I^mb.) ; hii P. oembra (the Qwidui md SiberiMi |dDft wUh ««tBbiB 
weda) is P. paniflora (^b.); Iub anDmon Lanli (P. krix) is P. 
kptolcfus (SieK); ind his supposed Tsxos bMcafat, tiie fruits <£ 
-which are e^enbyJapajieKomirtieniueaseof kM^protmctedeoait 
eemnoniala (CHraiifoeig, Flora Japonioa, p. 276), cmMtitotes a dis- 
tinct gedtis, and is' the Oephalotajnis dmpaoea of Siebold. The 
lalaods of Japan, notwithatandiiig t^ Ticiidty of tite-Omttinent of 
Asia, Yarn a vary distinct character of Tegetation. 'nranberg's snp- 
pooed J^Muaeae Wejmoiith Kue (Pinos StrobiiB), whidi wenld offer 
an imjKwtant phenomenOD, is onlj a planted tree, and ia besides quite 
distdnct from the American epeoies (£ IHne. It is Hnns korajensis 
(Sieb.), and has been brought to.NiponfrotB the peninsula of Core*, 
and from Kamlschatka. 

Of the 114 speraes of the Genus Pinna with which we are at jtre- 
seut aoqnainted,' not one belongs to the Southern Hemisphere, fiw 
' the I^ns meAosii despribed by Jm^fanhn and De Triese belongs 
to the part of the Island of Sumatra which is north of th« Equator, 
to the district of the Battas ; and Finns insularis (Bndl.) althon^ 
it was at first ^ven in London's Arboretnin as P. timorienms, really 
beltmge to the Philippines. ■ Besides the Genus Umi^ the Southern 
HemisphtTe, according tb the pre«edt state of oar now haiqiily ad- 
Tancing knoiriedge of the geography of {dants, is entirely without 
speinee of Cnpreasus, Salisbuiia (Gingko), Ounninghamia (Hnus 
l&noeclata, lAmb). ^uja (one of the spedes of which, Th. g^guitea, 
Nutt. fonnd on the' banks cJ the Columlna, has a height of above 
180 Eng. feet), Juniperas, and Imodium (Mirbel's Behnbertia). 
I include the last^amed genus with the less hesitation, as a Oape of 
Oood Hope plant (Spreugd's Sehnbertia «qieaias) Is no Imodium, 
but constitutes a genus of itself Widringtonia (Endl.), in quite a' dif- 
f^ent division of the femily of Coniferw. 
- Tl^ absence, from the Sodtliem Hemisphere, of true AM^iMi^ 
Juniperinete, Capreeranefe, and. all the - Taxodinen, as well as at 
TotKya, Salisburia aditotifolia, and Cephalotatus from among the 
Taxinese, recalls fordUy the obscurity which stJU prevails in the 
■ conditions which have delennined the ori^al diatriba.ti(»i of vege- 
table forms, a distribution which cannot be sufficiently and eatigbc- 
tcnly ezi^uued solely by umilarity or diveiBity of soil, thermic re- 
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latious, or met«Drol<^CBl [^enomena. I remarked losg ago that &a 
^ntbem Hemisphere for example has many plante belonging io the 
■ natuial family of Boaaceee, but not a single species -of the geiiBs 
ilosa. We leani from Claude Gay that the Boea cMleusIs described | 
by Mcyeuisonly a wUdTariet7oftheBo8acenti&ilia(Liun.),wlilchl 
has been for thoneaiids of yesxa a European plaut. Such wild va- 1 
rieties (i.'.e. Tariaties which have become wild) occupylargc tracts 1 
of iptiuQd in Chili, sear ValdiTijt audOsomo. (Gay, Flora Clulenr 
816, p. 3400 

In the trojHcal region of the Iforthem Hflui^here, we also found 
only one aingl^ natiye roee, our Ros^ monteznm^, in the Meidcau 
highlands sear Moran, at an eleration of 8760 (9336 EngL) feet. 
It is one of the,8ingalar phenomena in the' distribution of plants, 
(bat Chili, which has Falms, Fourreti^ and . many eperaes of Cac- 
tus, baa no Agave ; although A. americana ffxms luxurioolly in 
Koussillon, near Nice, near Botxen, and in Istria, having probably 
been introdnoc'd firom. the New Ccmtinent since the end of the 16th 
century, and in America itself forme a continuous tract of vegeta- 
tion from Northern Mexico across the Isthmus of Panama to '^the 
southern part of Fern. I have long believed that CalceoLuiofi were 
limited, iike Rosea, exclusively to one side of the Equator ; of the 
22 species which we brought back with us, notone was eollecied to 
the north of Quito and the Volcano of Hchincha ; but piy friend 
Professor Kunth remarks that Calceolaria pcrfoliata, which Bous- 
ain^ult and Captain Hail found at -QuitOf advwices, to New Gra- 
nada, and that this species, as well aa C. inte^^olia of Santa F^ de 
Bogotit, were ^ven by Mutis to the great Linn^us. - 

^e species of Finns, which are so frequent in tho, tropical An- 
tilles and in Ijie tropical mountains of Mexico, do not pass the 
Isthmus of Panama, and are not found in the equally it)o«utainouB 
paiia of the tropical portion of South America, and in the high 
pl^a of N^w Granada, Paste, and Quito. 1 have ^ been both in 
the plains and on the, mountiuns from the Rio Sinn, near the Isth- 
mus of Panama, to 12° S. lat. ; and ia this tract of almost 1600 
geographical miles tie only form^ of needle-trees which I saw 
wero a Taxus-like speciea of Fodocarpus with stems 60 (64 Eng.) 
feet high (PodooarpuB taxifolia), growing in the Paaa of Quindiu 
29 
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and in the Paramo de Suagaru, in 4° 86' north, and 3° 40' eonth 
latitude ; and an Ephedra (E. americana) near Gn^labamba, north 
of Quito. 

Among the Conifene, tfaero are common to the ffortbem and 
Sontheni Hemispheres the genera TaXos, Onetom, Ephedra, and 
Podooarpufl. The I«Bt-named genoB was distingiiished &om Hnns 
long before L'Heritder by- Oolumbus himself, who wrote on the 
25th of November, 1492 : " ^nales en la Serrania d6 Haiti qoe 
no llevan piilaa, pero frutos que pareeen azeytunos del Axar&fe de 
Serilla." (See my Ezamen Crit., t, iii. p. 24.) There are Bpeciea 
of TaxDs from the Cape of- (Jood Hope to 61' N. lat. in Scandi- 
navia, or through more than 95 degrees of latitude ; Podootupns 
and Ephedra extend almost aa tai. In Capulifene, the species of 
oak which we ue aocnstomed to r^ard aa a northern form do not 
indeed pui beyond the 'Eqaxtot in South America ; but in the Indian 
Arohlpelago they re-appear in the Southern Hemisphete in the 
Island of Java. To ibe Southern HemiB[Jiere belong exclusively 
ten genera of Goniferse, of which I will name here oi^y the princi- 
pal : Arauoaria, Damman (Agathis Sal.), Frenela (with eighteen 
New Holland species), Dacrydium and Lybocedrus, vhich is found 
both in New Zealand and at the Straits of MagelUn, New Zea- 
land has one species of the genus Dammaia (D. austislis). and no 
Aranearia. In New Holland in angular contrast the case is oppo- 
site. 

Among tree vegetation, it is in the form of needle-trees t^ 

Nature presents to us the greatest estehuon in length (longitudinal 

axis) : I say among tree vegetation; becMise, as vre have already 

remarked, among oceanic AlgGe, MacrooysUs pyrift^, which is 

found between the coast of California and 6S° S. ht., often att^s 

from 370 to 400 (about 400 to 430 Bng.) feet in length. Of 

J Conifene' (set^g aude the six Araacanas of Brazil, Chill, New 

j Holland, Ndrfolk Island, and New Caledonia), the loftiest are those 

' which belong to the northern temper^ lone. ' As in the family 

of Palms w^ found the most f^gimtlc, the Cerozylon andicola, 

above 180 French (192 English) feet high, in the temperate 

mountiuu climate of the Andes, ao the loftiest Conifeno belong, 

In the Northern Hemisphere, to the temperate north-west coast of 
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America uiil to.tbe Btxkj Monntains (lat. 40°-^2°); and in the 
Southeni Hemisphere to New Zealand, Tasmania or Tan ISemen 
iBland, tho south of Chili and I^ttagonia (between 48° and 50° 
latitade). The most ^gantic forms belong to the genem oi Finns, 
Sequoia (Endl.), Aranoaria, and Docrydinm. I propose to name 
only those species which not only attain but often ezeeed 200 
French feet (213 Eng.). In order to afibid a etandaid of compart' 
son, it Bhoold be remarked that in Europe the tallest Bed and 
White Fines, the latter eepedally, attain about 150 or 160 (160- 
170 Eog.) feet; that, toi example, in Silesia the Pine oF the 
Idmpersdtaf Forest near Frankenstein enjoys great celebrity, al- 
though, wiUi a oireumference of 17 English feet, ite height is only 
153 PruEsan, <a 148 French, or 158 Eu^ish feet. (Oompare 
Itatzebn^ Foratreisen, 1844, s. 287.) . 

Finns grandia (DonglasJ, in New Califbniia, attains 224 Englisk 
feet. 

Finns frtoontiaoa (Endl.), also in New Gali&niia, probably 
attains die same stature aa the preceding. (Torrey and Fr^fmt, 
Report of the Exploring Expedition to tbe Bocky Mountains, in 
1844, p. 319.) 

Oacrydinm cnpFeannnm (.Solander), from New Zeahmd, 213 
English feet 

Finns Iambertiau» (Dougl.), in North-west America, 224-235 



Araticaria excelsa (B. Brown), the Cnpressns oolnmnaris of 
FoT8t«r, in Norfolk Island, and the snrroiuiding roc^ islets, 181- 
224 En^ish feet The six species of Arancaria which have be- 
come known to us hitherto, fall, according to Endlioher, into tffo 
groups:^ 

a. The American group (Brazil and OhUi): A. brasitiensis 
(Bich.), between 16° and' 25° S., Ut.; and A. imbricata (I^von), 
between 35° and 50° S. lat., tba latter growing to 284-260 



b. Th^ Aostralian group: A. bidwilli (Hook.) andAcnnning- 
hami(dlt.) on the east side of New Holland j A. excelsa on Norfblk 
Island, and A. ood^ (B. Brown) in New Caledonia. Corda, Presl. 
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Gbppert, and Endlicher have already discovered five species of 
Arancuiaa belonging to the Ancient Wwld in the lias, in chalk, and 
in bedB of lignite (Sndlieher, Conifene foanleB, p. 301.) '. 

^nus Dsn^asii (Sabine), in the valleys of the Bocby Honntains 
and on the banks of the Columbia River (north lat. 43°-62°). 
The meritMioos Soot«h botanist front whom thia tree is named 
perished in 1833 by a dreadftil deatb in collecting plante in tbe 
Sandirioh lelandB, where he had nmved from New California. He 
fell inadvertently into a pit in which a fierce boll belon^g to 
the oatde which have become wild, had previonsly fallen, and was 
gored and trampled to death. Sy exact measnrement a stem of 
Finns SouglaMi was 57} Snglidi feet in girth at 3 feet above the 
ground, and its height was 245 Ehglish feet. (See Journal of tbe 
Boyal Institudon, 1826, p. 325.) 

Pinus trigona (Rafinesque), on the western declivity of the Becky 
Hbnntuns, deacnbed in Lewis and Ckuke's Tmveb to the Source 
of the Missouri Biver-and acro^ the American Continent to the 
Paoifio Ocean. {1804-1806), 1814, p. 466. This gigantic Fir 
was measured with great care; tbe teunks were often 38 to 45 
English feet in girth, 6 feet above the ground : one tree was 300 
English feet high, and the first 192 feet were without any division 
into branches. 

I^nus Strobus grows in the eastern parts of the Cnited States of 
North Amuica, eSpedally on the east of the Mississipiu; bat it is 
found agiun in the Rocky Moontains from the sources of the 
Columbia to Mount Hood, or from 43° to 54° N. lat. It is called 
in Europe tbe Weymontb Fine, and jn North America the White 
Pine; its ordinaiy height does not exceed 160 to 192 Eng. feet, 
bat several trees of 260 to 266 Eng. feet have been seen in New 
Hampshire. (Dwight, Travels, vol. i. p. 86; and Emerson's 
Report on the Trees and Shrubs growing, naturally in the Foreeta 
of Massachusetts, 1846, pp. 60-66.) 

Sequoia gigantea (Endl.), Condylooarpus (Sal.) from New Cali- 
fomia ; like Finns trigona, about 300 EngliEh feet high. 

The nature of the soil,- and the circumstances ot heat and moisture 
on which the nourishment of plants depends, no doubt influence the 
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deg7»e to whick they fioniiah, and the mcreaae in ths number of 
individuals in a epecies; but the gigantde height atiainod. by die 
t[un^ of a few -among the many otiher nearij allied Bpecies dF the 
same genus, depends not on soil or climate; bat, in, the v^^ble 
aa ncU w in the animal kingd<v>r on ft spedfia oi^uuutian knd 
inh«ieDt natnral dispodlion. I will oite, aa the greatest owtrast ta 
'the Aiaucaiia imbricftta of Chili^ the I^ns Dongladi of the 
Oolumbia lUver, and the Sequoia ^i^ntea of New Galifomla, which 
is bom 246 to 300 Eng. feet ja heaght, not a plant taken from 
among a T<E^etata(»t gtooted b; cold dUier of latitude or elevation I 
as is tike cue with the smaQ Willow-tiee) two incbea in beight|| 
(Salix arctloa) ; but a small phieuogamous plant belonging to the 
fine climate of the southern troino in the Bnieiliau' proTUHW of 
Qoyaz. The moss-like Trietiofaa faypnoldes, fnmi the mimooofyle- 
doutnu fitmily of the Podoetfimeee, hardly reaches the height of 3 
lines (^^ths, or leBs than three^tenths of as English inch). "En 
faraTersaut le Bio Ghuro dans la Province de Qoyu" says an excel- 
lent obaerver-^Augaste de St.-Hilaire, "j'aper^na aur tme pierre nne 
pbut« dont'Ia tigc n'avoit pas pins de tnns ligoes de hmt et que 
je pris d'abord pour nne monase. (y&xat oependsiit nne plants 
pbon&Dgame, le Tristioha bypuoldes, pourvne d'oi^anes sezueb 
comme ncS chSnea et les arbres gigautesques qvi Ji I'entonf ^eraient 
leur dmes majestuenses." (Asgnste do St.-fiilaire, Mcophologie 
V^StkbH 1840, p. 9S.) 

Besidca &£ heif^t of their stems, the length, breadth, and posi- 
tion of die leaves and &nit^ the form of the ramificataoD as{nriiig or 
hiaizontal, and spreading out like a canopy (v mnbrella'— the grv 
daiiona of color, from a fresh green or dlverygray to a Uackish~ 
brown, all jive to Coniferae a peonllar fdiysiognomyand character. 
Hie needles of Douglas's I^us tambertiana - from Morth-west 
Amerioajue five French inches long; those of Finns exoeka o£ 
Wallich, on the soulJiem, deoHvity of the Himalaya, near Kat> 
mandoo, seven French inches; and those of- P. longifoUa (fioxb.}, 
from the monntaina of Kaahmeer, above a Fieqch foot long. In 
one and the some species the length of the leaved or needles varies 
in the most striking maniier, from the influence of soil, air, and 
elevation above the teVel of the aea. In travellmg in an east and went 
29* . Cooolc 
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direotioD throogli oi^ty degrees of longitude (above 3040 geogr^ 
ptlioal miles), &om the mouth of the Scheldt through Europe snd 
the north of Aua to Bc^^owsk in tiie northern Ural and Bainanl 
beyond the Obi, I hare found difier^ioes in the lengUi of the needlee 
of our common Fir (Finns sylrcatris) so ^reat, that someUmea a tf»- 
reller may be misled, by the shortness and r^^dity of the- leaves, to 
think that he has disoovered-a new speciee allied to the Monntein 
FioB, P. rotnndata (Unk), P. ondnata (Bam.)' link has justly 
remarked (linniea, bd. xr. 1841, B. 489) that such instanceB may 
be regarded as transitions to Ledebour's P. Sirica of the Alba. 

.In the Mezioan highlands, I have looked with particnlai j^easore 
on the delicate cheerful green of the Ahnahuete, Tazodium die- 
tiohwu (Rich.), CupresBqs digticha (Linn.), which, however, is 
much ^ven to shedding jts l^yes. In this tropical region, tiie 
aboTO-mentioned tree (of which the Aztec name signifies water- 
drum, &om ad, wat«r, and hvdtuetl, a drum, the trunk swelling to 
a great thickness) floorishee 5400 and 7200 (5755 and 7673 Eng- 
lish) feet above the level of the sea; while in the United States ttf 
North America it is fbuod in the low grounds of the cypress swamps 
of Looisiana, in tjie 43d parallel. In the Soutliem States of lilorth 
America, the Taxodiom distichnra (Cyprte cbanve) reach^ as in the 
Mexican highlands, the height of 120 (128 English) feet, uid the 
enomonfi thickness of 30 to 87 (32 to 39 En^ish) feet, measured 
near the ground. (Emerson, Report on the jPorcst, pp. 49 and 
IQl.) The roots present the strildng phenomenjon of woody exores- 
oenoaswluch project from 3 to 4} feet above the earth, and are ooni- 
eal and rounded, and sometimes tabular. Travellers have compared 
tbese ezcreeoances in places where thej are very nnmerona tothe 
grave l&blets in a Jewish buryii^^onnd. Auguste de 8t. Hilaire 
remarks with much acuteness ; ^ " Ces exoioissanoes du Qy^ia 
ohaave, resdemblant ii des homes, peuventStre regard£es conune des 
exostoses, et comme elles vivent dans I'air, il s'jen 6;happennt easts 
doule d^ bourgeons adventife, si la nature. da tissu des pluites 
oonif&ies.ne s'opposoit au d^veloppement des germes cach& qui 
donnent n^ssance ii ces sortes de botugeons." (MorphcJo^e v%6- 
table, p. 91.) A singularly enduring power of vitality in the nwts of 
trees of this fiunOy is shown by a phenomenon which has excit«d the 
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Attention of regetabls phynologiste, and appears to be of only very 
rare ocoorrence in other dicotyledonona trees. The renudning 
stamps of White PineB which have been cnt doAn continne for 
fMTeral years to make &esh layers of wood, and to increase in thick- 
nesB, without patting forth new ^oota, leaTee, or branches. G&ppert 
believes that this only takes place by means of loot nonrisbment 
received by tliC' stomp from a neighboring living tree of the same 
species ; the roots of the living individual, which has branches uid 
letires, having become organically united with those of the cut tree 
by their having grown t<^ther. (0«3ppert, Beobachtungen iiber das 
■ogenanute Umwallen der Q^dnnen-sl^e, 1842, s. 12.) Knnth, in 
his excellent new " Lehrbnoh der Botanik," objects to this ez|^ 
nation of- a phenomenon which was known, imperfectly, so early 
as TheophrafltuB. (Hist Plant, lib. iil cap. 7, pp. 69 and 60, 
Schneider.) He consider the case to be analogous to what takes 
place when me^-plates, nails, carved letters, and even the antlers of 
stags, become enclosed in the wood of a growing tree. " The cam- 
bium, t. e. the viscid secretion oat of which new elementiuy. organs 
are conBtntcled either of woody or cellular tissne, continues, without 
refbrence to the bnds (and quite apart from them), to deposit new 
layers of wood on the outermost layer of th^ ligneooB substtmcej" 
(Th. i. s. 143 and 166.) 

The reWJens which have been alluded t«, between elevation above 
the level of the sea and geogn^hical and thermal latitude, manifest 
themsdves oftenwhen we compare the tree vegetatacm of the tropical 
part of tie chain of the Andes with the vegetation of the north-west 
boast of America, or with* that of the shores of the Canadian Lakes. 
Darwin and C%nide Q&j have made tlie same remark in the Sonthem 
Hemisphere, in. advancing friim the high plains of Chili to Eastern 
I^t^onia and Tiena del Fuego, where they fi>und Drymis winteri 
and forests of Eagus antaiclaca and Fagus forsteri forming a nni- 
form covering throughout long, continuous lines, miiiHng from north 
to sbuth, and descending to the low grounds. We find even in En- 
rope Hnall' deviationg (dependent on local causes which have-not yet 
been suffidently examined) &om.the law of constant ratio as regards 
ttatacmB or habitat of plants between elevation above the sea and 
geographical Utitude. I would recall the limits, in respect to oleva. 
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tion, oC the lnjrch_Aiid the oonuuon fir in a part of the Bwiaa AI|i% 
<Hk the Grimsel. The fir (Finus Bjlywixa) eztends to 5940, and the 
biich (Betuk alha) to 6480 Frendi (6330 and 6906 English) &et; 
above the tnrolies there is a higher line of Finns cembra, whose 
upper limit is 6890 (7343 Boyish) feet. Here> therefore, we have 
the biroh intoreiung between two sones of Gon^em. Acowd- 
ing to tbe oxodlentobeerTationB of Leopold von Bach, and the re- 
cent ones of AlartiDB, who also Timted 8[at«bei^en, the following 
ga(^r^hi<nl limits were fimnd in Inland : . Finos eylTeetris ezttatds 
to 70°; Bebik albft to 70° 40'; and Betola nana quite tip to 71°; 
Finiu oembn is altogether wanting in Lapland. (Compare Dnger 
iiber den.ELnflaaa des fiodena anf die Vertheilnng der Oewachse, 
a. 200} Idndblom, Adnofe. in gec^r^hieauj plaatamm intra Suonam 
diattibntitmem, p. 89; Martins, in die Annales des Sciences nata- 
rellee, t xviii. 1842, p. 19&.) 

If the length and arraDgeme&t of the needle-shaped leaves go &Z 
to determine the ph^nognomio oharaoter of Gonifene, this character 
is still morff infloenced by the specifio differences in the- breadth of 
the needles, and the d^ree of development of the parenchyma of 
the appendicular organs. Sereial species of Ephedra may be called 
almost leafless; but in Taxus, Araooaria, Damman (Agathis), and 
the Salisbnria adianttfolia of Smith (Gingko hiloba, Linn.], the sor- 
fitoea of the leaves beoome gradnally broader. . I have here i^aoed 
tka genera in morphological sncceaaion. The specific names first 
chosen by botaniata testify in favor of snch a Buoeesaion. The Dam- 
mara. (^entails of Borneo and' Java, often above tea fbet in diame- 
ter, was first called loranthifolia; andDamious australis (Liilnb.)of 
^ew Zealand, which la 140 (149 English) feetbigh, was first called 
lanuefolia. In both these apecies of tr«eB the leaves are not needles, 
bat "folia. altema oblongo-lanoedlata, opposita, in arbore adnltiore 
seepe dtema, enervia, striata." The imder sur&oe of the leaves is 
thickly set with porous openinga. This passage or tianution of the 
appendicular system from the greatest o(Hitraction to a broad-leaved 
surface, like all piogression from simple to compound, has at once a 
morphological and a physiognomic interest (link, Urwdt, th. i. 
1834, e. 201-211). The abortrstalked, broad, cleft leaf of the 
'Salisbnria (Kampfer'B Gingko) has also its breathing por« only w 
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the nnder wde of the leaf. The ori^al native' conntry of this tree 

- is unknown to ns. By the connection and interconree of Bnddhistie 
communities, it early passed from the temple^rdens of China to 
those of J&paa. ^ 

- In travelling from a port on the Pacific to Mexico, on our way to 
JEnropei I witnessed the ungnlar and painfol impression which the 
first sight of a pine forest near Ghilpanzingo made on one of our 
eompaniona, who, bom at Quito under thfe eqninoctial line, had 
ntfver seen needle-trees, ot trees with "'folia acerosa." It seemed 
to him as if the trees were leafless ; Mid he IhoHght that, as we were 
travelling towards the cold north, he already reeogniaed, in this ex- 
treme contraclaon of the vegetable organs, the chilling and impover- 
khmg influence of the Pole. The traveller whose impressions I 
here describe, whose name- neither mj friend Boiipland nor myself 
can pronounce without regret, was Don Carlos Montnfei (son of the 
Marquis of Selvalegre), an excellent young man, whose noble uod 
ardent love of freedom led him, a few years later, in the war of inde- 
pendence of the Spanish Colonies, to meet couragconslf a violent 
death, of which the dishonor did not fall on him. 

(••) p. 242. — " The Pothm-Jin-m, Arendete." 
Caladium and Pothos are exclusively fbrms of the tropical world ; 
the species of Arum belong more to the temperate lone. Aram 
itallcam, A. dracuncnlns, and A. tenuifolimn, extend to Istria and 
Frinli, No Pothoa has yet been- discovered in Africa. India has 
some spedes of .this genua (Pothos soaudens and P. pinn^ta) wliich 
are less "beautiful in their physiognomy, and less luxuriant in their 
growth, than the American species. We discovered a beautifnl and 
truly arborescent member of the groap of Aioide» (Caladium arbo- 
reum) having stems from 16 to 21 English feet high, not far from 
the convent of Caripe, to the east of Cnmanaa. A very curious 
Caladium (Culcasia soandens) has been discovered by Beauvois in 
the kingdoin of Benin.. (Palisot de Beauvoia, Flore d'Oware et de 
Benin,. t. i. 1804, p. 4, pi. iii.) In the Pothos-form the parenchyma 
is sometimes so much extended that the snrface of the leaf is inter- 
mpted by holes ia in Calla pertnsa (Ennth), and Dracontium pertn- 
■um (Jacquin), which. we collected in the woods round Cumana, 
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The Aroidete fint led sttestion to the reqiu-kshle phenomettOQ (^ 
the ferer-Jieat, which in certain plants is sensible by the thermometer 
daring the derelopmeiit of their iiifioreaoenoe, and which is ooa- 
nected with a, gnat and temperaiy increase of the abecoptkra ot 
oxjgea from the atmoaphsre. Lamarck remarked, in 1789, this 
iaciease of temperatore at the time of flowwing in Aram italioom. 
According to Hnbert and Boty de St. Tinoent, die vital beat ot Aram 
cordifoliam in the Isle of France was fbond to rise to 8&° and 29° 
Beanmor (110° .6 and 119°.6 Fahr.)> while the tempeiatnre of the 
soiTonnding ur was only 1&°.3 R. (66°^2 F.). Enn in Enropa^ 
Beoquerel and Breschet fonnd as much as 17)° Beanmnr difference 
(39" A Fahr.). Dotrochet remarked a puoxysm, an alternate de- 
crease and increase of vital heat, which appeared to reach a doaUe 
maximiim in the day. Th&idaro de SanBBiiie shserved ■nalogooa 
augmentations of temperatore, thon^ to a less amovot, mly firam 
C.S to C.S of Reanmnr's scale (1M6 to 1''.8 Mu-.), in pUnts. 
be1on|^ to other &milies ; for example, in Bignonia^ radicaHB and 
Cncorbita pq>o. In the latt«r plant, the Hse of a very senmtiTe 
tliermosoope shows that the increase of temperatnra is greater in the 
male tlian in the female plant. Dntrochet, who previous to his 
early deatli made soch merhorions researches in phydes and in veg^ 
table phymdi^, fonnd, by means of thermo-maguetio mnltiplicatoiB 
(Ccmptes rendns de I'lnstitnt, t. viiL 1S39, p. 454, t. iz. pp. 614 
and 781), an increase of vital heat from 0°.l to 0°.3 Beanmnr 
(0°.25 to 0°.67 Fahr.) in several yonng plants (Enphorbia lathjris, 
Lilinm candidnm, Papaver sonmifemni), and even among fnngoses 
in several species of Agaricos and Lyct^ferdon. Tliis vital heat ^b- 
appeared at night, bnt was not [nevented by jdadng the plants in 
the dark during the day-time. 

' A yet more striking pbysiognomio contrast than that of Casnari- 
neee, Nee<fle trees, and the almost leafless Pemvian Colletias, with 
Aroidero, is presented by the comparison of those types of; the 
greatest contractidn 6f the leafy ol^ans with the Nymphieaoete u>d 
Nelnmbones. We find in th^e, as in the Arcddese, leaves, in which 
the cellnlar tissue forming their snr&ce is extended to an extrraie 
degree, supported on Itmg, fleshy, soccnlent leaf-etalks j as in Nym- 
phsea alba; N. Intea; N. theimalis (once called M. Iotas, fr^mi the 
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hot Bpring of Pesoe near OroBwardeid, in Hungary) ; the epeciefl of 
Ndumbo ; Enryale amazonioa of Fdj^g ; and the Victoria Regina 
disoorered in 18ST by Sir Bob^ Sohombiugk io iJie-BiTer Beibica 
in British Qaiuia, and wliich ia allied to the prickly Enryale," al- 
though, acoonling to Lindley, a very different genus. The ronnd 
leavea of this magnifioent water plant are dz feet in diameter, and 
are Barromtded by tnmed up margins 8 to% inches high, light green 
inode, and bright laimflon oatdde. The agreeaUy perfinued flowers, 
tir^tj or diirty blossoms of which may be seen at the same time 
within a small space, are vhite and roEO oolmed, 16 inches in dia-' 
swter^ and have many hundred petals. (Bob. Schombni^k, Beieeii 
in Qniana nnd am Oriuoko, 1841, i. 2S3.) PSj^g also gives to 
die loaves^ of bis £uiyale amasonica which he found neat Tefe, aa 
mddi as 5 fbet, 8 inches French, or 6 English feet, diameter. (Fiip- 
^g, Beiae in Chile,' Pent nnd anf dem Amazonenetrome, bd. ii. 
18S6, s. 432.) If Eoryale and Victoria are the genera which' prO' 
sent the greats extension in all dimendons <J the parenchyma of 
the leaves, the greatest known dimensions of AjUnoer belong to a 
pacsdtic^ Cytinea, the Bafflesia Amoldi (B. Brown), diecovered l^ 
Dr. Arnold in Sumatra, in 1818 : it has aetemleas fltfwer of three 
Bngliah feet diameter, Borronnded by l«ge leaf-like scales. Fungus- 
likej it has an aninml smell, ree^nbUng beef - 

C) p. 243. — "J/ianet, ropeplantt, (^Budt TOpftf' m SpaniA, 

l^^UOCM.") 

According to KuBth's division of tiie Bauhiniese, the tmegenua 
Banbinia belongs to the New Continent : die African Bauhinia, B. 
mfesoens (Lam.), is a Panle&i (Oav.), a genus of which we fonnd 
some new species in South America. So also the Banisteriaa, from 
among the Malpighiacete, are properiy an American form; although' 
two species are nativesof India, and one species, BiiAisteria leona, 
described by Cavanilles, is a native of Western Africa. Within the 
trojHCS and in the Southern Hemisphere, we find among the most 
different fitmilies of plants the twining rope-like climbers which in 
those regions render the fbreats at onte eo impenetrable to miui'i and 
on the other band so accessible and habitable to the Qnadruinanre 
(or Monkeys), and to tlie Cercoleptes and the small tiger-cats. The 
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T^id aeoent to the tope of Idfby trees, Hie p&saage from'tree to tree, 
and evea the croBMUg of streams fey whole henia or troops of gto- 
garious aniaiale, aro ail greatly £tcilitated by these tviuing plants <» 
Liau^L 

In the South of Europe and in North Am^ca, Hops {mm among 
the Urticese, and the spedes of Yitis from among the Ampelidee, 
belong to the. class of twinkig dimbere, and between Ae tropics we 
find olimlnng Grasses or Graminese. We have seen, in the plains of 
Bogota, in the pass of Quindin, in the Andes, and in the Qoina- 
piodnciug forests of Loxa, a.Bambnsacea allied to Nastns, onrChns- 
qnea scandens, twine romid massive and lofty bimks of trees adorned 
at the same time with flowering Orchidese. l^e Bambnsa scandens 
(Tjaokorreh), which Blnme found in Java, belongs probably either 
to the genus Nsstua -or to that of Chusqnea, the Cairko of the Span- 
ish settlers. Twining plants appear to me to be entirely absent in 
the Pine-woods of Mexico ; but in New Zealand, besides the Bipogo- 
mua parviflorum of Bobert Brown (a climber belongmg to the Smi- 
laoeee which renders the forests almost impenetrable), the sweet- 
smelling Freycinetia Banksii, which belongs to the FandanesBr twines 
rouid a gigantic Podocarpos 22iO English feet high, the P. dacry- 
oidea (Kch), called in the native langaage Kakikatea. (Dieffenbach, 
Travels in New Zealand, 1843, vol. i. p. 426.) 

With climbing Gramineee and Pandanete are contrasted by their 
beauUfnl and many-colored blossoms the Passifloras (among which, 
however, we even fonnd an arborescent, self-guppqrting species, Pas- 
uflora glauca, growing in the .Andes of Popayan, at an ^e^lion of 
9840 -French (10,487 English) feet; the Bignoniacese, Mutioas, 
Alstrbmerias, Urvillese, and Aiistolochias. Among the latter, our 
Atistolochia coidat& has a crimson-colored flower of 17 English 
inches diameter ! "flcses g^gantei, pueris mitrte instar ins^rientes." 
Many of these twining plants have a-peculiar physbgntHny and ap- 
pearance, produced by the s(]uare shape of their stems, by flatt^nings 
not caused by any external pressure, and by riband-Uke wavings to 
and fro. Cross sections of Bignoaias and Banisterias show cmdfoiln 
or mosaic figures produced by die mutdiat pressure and interpenetra- 
tion ot the stems which twine around each other. (See very kecur 

D.„n;.':„ Google 
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ratedravinga inAdriendeJusdea'sOonndeBoUniqae, pp. 77-79, 
fig. 10&-108.> 

(") p. 243.— "The/orm <^Aioei." 
To tiiia gronp of plants,' di^«ctflriaed bj m great a. similajit; of 
pbjBOgaamj, belong ; Ynoca alnfolia, idiioh estenda as fiw north 
OB Florida and Sonth Carolina; Y. angnstifolia (Nutt), which ad- 
vances- SB &r aB the banks of die MisBonii; Aletris arborett; the 
Dragon-tree of tiie Canaries and two other Drtecfenaa from New 
Zealand; arboieaoent Eaphorbiss; AI0& dichotoma (Linn.) (form- 
er^ the genuB fihipidodendmm of Willdenow); and the cele- 
bntted Koker-boom of Soathern Africa, with a taunk twenty-one 
ftet high and above fonr feet thick, and a top of 400 (426 English) 
fleet in circnmference. (Pattencn, ReisMi in daa Land der Hotten- 
totten nnd der^afiern, 1790, a. 55.) The forma which I have thua 
brought together belong to very'diSerent fiunihes : to the Miacete, 
Aephodelen, Faadanese, Amarfllidese, and EnphorbiaoenJ all, how- 
ewr, with the exception c^ the last, helongisg to the great dirimon 
of the Monoco^ledones. A Fandanea, Fhytelephas maorocarpa 
(Bail), which we fonnd in New Gnmada on the banks of the Ha^ 
daUna, with lie pinnated leaves, qnite resembles in appearanee a 
Bmall palm-tree. This Phytelephas, of which die Indian nanie is 
Tagna, is beddes, as EnnUi remarks, the onlj- one of the Fanduieie 
fomtd (according to onr present knowledge) in the New Continent. 
Th&.siiignlar Agave-like and at the game time very tall-stemmed 
Doiyanthes ezcelsa of New South W^ea, which was first described 
by the acutely observing Correa de Serra, is. an Amaryllid^, like 
our Inw^rowing Nardssnses and Jonquils. 

In the Candelabra abape of jjants of the AloS form, we must not 
ocmfound the branches of an arborescent stem with flower-stalka. It , 
is the latter which in the American AI06 (Agave Americana, Maguey 
de Oocujza, which is entirely wanting in Chili) as weU as in the 
Yucca acaulia (Maguey de Coouy) presents in the mpd and ^gantio 
developm»it ^ the infloresoenoe, a caudelabnun-Hke arrangement itf 
the flowen "Which, as is weU known, is but too trandent a phenom- 
encm. In some arborescent Euphorbias, on tiie other hand, the 
physiognomic efieot is f^ven by (be branohes and their division, or 
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hj mnifintion prapedy so o>Ued. IiolitenfiteiD,in Ids "'Riaaen im 
Biidliohen Africa" (th. i. s. 870), gjves a Vivid deHoription of tihe iifr- 
preeeioii made npou him I^ the sppeanuoe of a EaphOTbia oAcinar- 
lun which he found in the "-Chamtoos Bivier,"' in the Colony of the 
Cape of Good Hope; the fenn of the tree was bo synuoetrical th&t 
the eandelitbnuii-like ammgement was legohiiy repeated on « 
amaller aade in each of Uie sabdivisionB of the larger bntadiefl, ap 
to 32 fatglish feet high. All the brasobee were armed with diarp 
spines. ' 

Palms, Yuccas, Aloes, tall-stemmed Ferns, some AraUas, and the 
Theophrasta where I have Been it growing loxuriantly, di&re&t aa 
they are in the Htmotoie of their flowers, yet offer to tlie eye in the 
nakedness (absence of branches) (J their stems, and in the (vna- 
nenlftl chaiaoter of their tops or crowns, a certain degree of phydt^ 
nomio reaemblanee. 
-■ He Melanoselinmn deoifuens (Hofin.), whidi is sometimes np- 
wards (£ 10 or 12 feet high, and which has been introduoed into 
onr gardens from Madeira, belongs to a pecnllar gronp of arboKSoent 
iffikbelliferoas plants, to whtcb' Araliace^ axe otherwise allied, nod 
with whfob other plants, which will doubtless be discovered in coarse 
of time, wiU be associated. Ferula, Hertioleum, and Thapda, do 
indeed, attain a oonoderabte b^ht, bat ^i^ are still h^baceens 
planliT. MelanOB^innm is still almost entirely alone as an nmbel- 
lifereoB tr^ ; Bupleomm' (Tononia) frntioosam (Linn.) of the sh(»cB 
of the MedittinaneMi ; Babcm galbanom of the Cape, and Critlmmm 
maritimTun of onr sea^shores, are only shrabs. On the other hand, 
the tropical ume, in which, according to the old aai very just re- 
mark of Adanson, Umbelliferae add Cnuufene are almost endrely 
wanting in the plains, presented to ns on the high ridges of the 
Ameriean Andes, the smallest and most dwarf-like <^ all ombel- 
liferoos plants. Among S6 specnes of plants vriiich we cdleoted at 
elevations where the mean temperatnre is below 10° Beanmor 
(64° .5 Fah.), tJieie vegetate almost like mosses, and as if th^ made 
part ^t the rook and of the often tcotea earth, ^ an elevatioa of 
12,600 (13,430 English) feet above the leVel of the sea, Hyr^is an- 
dioola, Fiageaa aratioldes, and Pectophytum peduoculare, intennin* 
gled with which there is an equally dwarfed Alpine Diaba. The 
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on^ ambelliferonB plantB growing in the low grounda irithin the 
troi»ca, obaerred by as in the New ContJnent, were two apoasa of 
Hjdroootrle (H. nmbellata and H. leptostaohya) between Havaa- 
DakandBatabano; therefiffe at the extreme limits of the torrid ztmei 

C) p. 243.—" The form of GmrowMW." 
The group of ubwexoent grasses -which Enutfa, in' his able treatise 
on -the plants collected by Btoipland and myself, has oombined under 
the '^ame of Bambusacets, is among the mdst beanti£il adommentg 
of t}ie tn^ical world. (Bambu, also oalled Mambn, is a word in 
the ^alay language, but appeals according to Buachmann to be of 
doabtitd origin, as the usual Malay ezpressioD is bnluh, in Java and 
Madagascar wolnh, voulu.) The number of geneta and spcdes 
which form tliis group has been extraordinarily augmented t^ the 
seal of botanists. It is now reoc^nized that the genus Bambosa is 
entirely wanting in the New Continent, to which on the other hand 
€hiadua, from 60 to 60 French or about 68 to 64 English f^t high, 
dieooTM^ by us, and Chusqnea, exoluaively belong; that Amndin- 
aria (Bich) is common to both coatlnenta, although the species ate 
different; that Bambusa and Beesha (Blieed.) are found in India 
and *ka Vidian Anhipelago, and Nastus in the Island of Bonrbon, 
and in Afodagascar. With the exception of the tall-climbing Chus- 
qnea, the forms which hare been named may be said to replace each 
other morpholo^call); iii tiie difereut parts of the world. In the 
Northern Hemisphere, in the valley of the Misdasippi, the traTcIler is 
gratifiedi long brf<»« reaching the tropics, with the ught of a form 
of bamboo, the Arondinaria macrosp^ma, formerly called also 
Mie^a, and Ludolfia. In the Southern Henusphere, Qay hag die< 
covered a ^ambnsacea (a still undescribed species of Chnsquea,- 21 
Englidi feet high, which does not climb, but i^ arbmescent and self- 
supporting) growing in sonihem ChiQ, between the paraUels of 87° 
and 42° S. latitude; iidiere,-intemiixed with Brymis dulensis, & 
uniform fi«eat covering of Fagus obllqna prevwla. 

While in Ijidia the Bambnsa flowers so abundantly that in Mysore 
and Orissa tte seeds are mixed with honey and eaten like rice (Buch- 
anan, Jonmey through Mysore, vol. ii. p. 841, and Stirling in tbe 
j\slat. Res. voL xv. p. 206), in South America the GuiEtdua flowers so 
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ntrel;, tbat m fbnr yeuB ve were onl; twice able to procure bloesoras ; 
once on the niLfireqaented banks of the Ossiquiare (the arm whi^ 
oonneets the Orinoco w!tb the Bio Negro and the Amwons River), 
and onoe in the province of Pt^jau-between Bnga and Quilichao. It 
is striking to see plants in particnlarlocalitJea grow with the ^'eateet 
Tigor witfaoat prododng flowere : it is time withTBnropeui Olive-trees, 
vbidii have beeii planted for oentories between the tropics near QtatOj 
9000 (about 9590 Boyish) feet above tiio level of the sea, and ako 
in die Isle ef France, with Walnut-trees, Haiel-nnte, and, as at Qnito, 
Olive-trees (Olea enropea) : see Bojer, Hortus Mauritianns, 1837, p. 
291. 

As some of die Bambnsacese (uboiescent grasses) advance into 
the temperate lone, so, within the tmpios, &ey do not snffer from 
the temperate dimate of the mountains. They certainly grow more 
Inznriantly aa social plants from the seacoast to the height of about 
2560 English feet; for example, in tiie province de las EKaentldas, 
west of the Toloano of Piohincha, where 6nadna angustifolia (Bam- 
busa GtiBdaa, in our Planles &|ninoxiales, t. i. tab. xz.) prodnoes in 
its interior much- of the nlicions Tabasclut (Sansoit tvaii&K&ira, 
oz-milk). In the Pass <d Qnindin, we saw the Onadna growing at 
on elevation which we fbnhd by barometric measnrement to be 5400 
(6756 English) fbet above the level of the Pacific. Nafltns borboni- 
cns is called by Bcoy de Si. Vincent a true alpine plant; he states 
that it does not descend lower on the deolivhj of the Yolcano in~t^e 
Island of Bourbon than 3600 (3887 Englisig feei This lecunenoe 
or repetition as it were at great elevations of the forms oharacteristio 
of tlie hot plains, recalls the mountain group of palms before pointed 
out by me (Eunthia Montana, Cerdsylon andicola, and Oreodoxa 
frigida), and a grove or thicket of Muaacese sixteen English feet 
high (Heliconia, perhaps Maranta), which I found growing isohtted 
af an elevation of 6600 (7084 English) feet, on the Silla de Gaiaa- 
cas. (Ration hist. Li. p. 605-606.) As, with the exception at 
a few isolated herbaceous diootyledoneti, grasses form the highest 
Eone of pbeenogamona vegetation round the snowy suumiits of lof^ 
mountains, so also, in advancing in a horiiontal direction towards 
eithet pole of the Earth, the pheenogamons vagetatian tenninatea 
with grasses. 

To my young 6iend Joseph Hooker, who, bnt juBt'^^^nnied witlt 
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Sir Jameg Boes from the fivEen antuctic regioiu, is dov ezploriug 
the Thibetiui porlion of the Himid^a, the geography of pkols is 
indebted not only for s great mass of inportaat nutterials, but alao 
■ tm exeetlent general deductions. He oaUe attention to ^e drcmft- 
' staaoe that phaenogamoHS So vering plasls . (grasses) . approach 17^° 
Dearer to the Nor&em than to the Southom Fole> In theFjdldand 
Islands, neta> the thick masses of TnBsaak graes (Dact jlis offiG[atoes, 
FflTster, apeording to Kmth a Feetnoa)/ Kid in Tiem del Fnegp or 
Fne^a, under the shade of the hirch'JeaTed Fagos antanstioa, there 
grows the same S^isetom Buhspiostom wMA extends ortr the irhole 
range of the PeroTiaii Cordilleras, and over tlio Booky Mountains 
to Melville Island, Greenland, and Iceland, and which is also found 
in the Swiss and Tyrdeae A^, in the Altai m^nntuus, in Kamt- 
eohatki^ and in Campbell Island, south of New Zealand; therefore, 
&om 64° south to 74}° north latitode, or through 128}° of lali- 
.tade. - " Few grasses," says Joseph Hook^^ in his Flora Antsiotica, 
p. 97, "have so wide a range as Trisetum sabspiaatnm (BeatiT.), 
nOT am I acquainted with anyother Arotlo species whioLia equally 
an inhabitant (tf the c^podte polar regionB." The Sonlli Shetland 
IslaQds, which are divided bySransfield Strait ttmi JVUrrille's 
Terre de Lonis IluHppe ani the Tdoano of Haddington f eak, 
«taat«d iaOi" 12' south latitude, and 7046 English fedt high, have 
been veiy reoen^y viuted by a Botanist from the United States of 
North America, j)r. Bights. He found there (pAibably in 62° or 
62}°, S. btitude) « small grass, Aira antaretaea (Hooker, loon. ' 
Phmt. Tol.ji. tab. 150), which is "the most antarctic flowering phmt | 
hitherto diecOTerdd." 

ia Deoc^on Island, of the same group, S. lat. 62^.50', lichens 
only are found, and not a single speoiea of grass ; and so also, farther 
to the Bonth-east, in Cockbom I^d (lat. 64° 12'), near Palmer's 
Land, tliere were only found Leoanoiae, Lecideas, and five Mosses, 
wnong Which was our German Bryum argentenm : " this seems to 
be the ultima Thule of antarctic regetaticoi." Farther to the south, 
idfiij-cryptogamic, as well as pbsenogamio, vegetation is entjrdy 
Wanting. In the great bay fonned by Vietcaria land, on a small 
island which lies opposite to Mount Hersohel (8. lat. 71° 49*), and 
in Franklin Island, 92 geographical miles North of the.great volcano 
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Hoont EreboB, 12,400 Eo^iali feet high (Ut. 76° 7' South), Hoate 
fonnd not a angle inee of vegetable lifo. It is quite dif^^t in 
raipeot to the extension even of the fDnns of higher vegetable oigani- 
Eation in the U^ ntnthem latatades. Piuenog&movs plants there 
ftpprosch 18i° nesrer to the Pole than in the Southern Hemisphcxe : 
Walden ZBhwd (N. btt 80}°) has still ten qreciee. The antaratio 
phsBUi^amoaB vegetation is also poorer in Bpeoiea at eeneaponding 
distances from the Pole (Iceland has five timea aa many flowering 
plants as the soathem groop of Anokland and Campbell lalaudir) } 
but this letH varied antarotia vegetation is, £r(«n olimatie TBaanu, 
mora laxnriant and snoonleni (Compare Hooker, Flora antaiotiaa, 
p.. viL 74, and 216, with Su- James Roes, Voyage in the SonUtem 
and Antanttio Vief^xaa, lg3»-1843, vol. ii. p. 886-342.) 

(")p. 244.— "/feoM." 

If, with a nataralist deeply veraed in the tnowledge rf the Affiant, 
Dr. Klotssdi, we estimate tiie whole namber of cryptogamio B^eam 
hitherto deeoribed at 19,000, Uiia gives to Fungi 8000 (of whioh 
the Agarid oo&stitnte l-8th) ; Idoheus, aooording to J. vpn Flotow 
of Hirsehbeig, and Hampe of Blankenburg, at least 1400 ; Algte 
2580 ; HoBMB and Idver-WOTte, ao«nrding to Cail Miilkr of Halle, 
asd Dr. Oottsche of Hamburgh, 3800; and Ferns 3250. We an 
indebted for this last important result to the thorough investigation 
of all that is known eoneenuag this group of plants by Professor 
Kun» of LdpsioL It is remarkable that, of the entire number <rf 
described Filioea, tite &mily of Pcdypodiaoese, alone,' oompnaes 2166 
spedes; while other fbrois, even Lyoopodiaoese and Hymeno^yl- 
lacese, only connt 850 and 200. There are, therefore, almost as 
many described fema as deaotibed graaa^- 

It is remarkable that, in Ac ancient olasno writers^ Theophrastos, 
IKoeooridea, and Pliny, no notioe occurs of the beautafdl form of 
arboreaoent ferns ; while, from information derived from the eem- 
panions of Alexander, Aristobnlua, Meg^uthene^ and Neatehna, 
mention is made of Bamboos "qute fisas intemodils lembi vice 
vectitabant navigantes;" <^ the Indian trees "quanun folia non 
minora olypeo suntj" of the ^-tree of whioh the branches tako 
root roond the parent stem ; and of Bdme " tantee proceritatia, at 
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.VB^ttie supeqid nequeaat" (Humboldt, de- distribntioDe gecgr. 
Plantamm, pp. 178 and 213.) I find the fiiat deBoripfJou of tiee- 
fenu Id Oriedo'e Histom de ]» lodias, 1535, fo). zc. TbiB expe- 
rienced traTeller, who had been placed b; Fetdinand the GathoUc aa 
direotor of the gOld-vashiiigB in Hayti, eays^ "Among the man; 
fenta there are some vhiob I reckon among teeee, for they tae as 
, du^&nd as tall oa pines (HeleclioB que yo cnento, pcnr- arfoolee, tan 
.gmeeos oomo grandee pinoe ; may altos). . They grow chiefiy in the 
monntaius. where there ie mncb water." The height is exaggerated. 
In the deue £)reatB rovnd Garipe, even oar Cyatbea qtedosa only 
attains a height of SO to 35 (32 to 37 English) feet ; and an excel- 
lent obaerrer, Emet Dieffenbaoh, in the northernmost of the three 
idaads of New Zealand, saw no stems of Gyathea dealbata of more 
, tiaai 40 (42} I^^i^] feet in hei^t In the Gyathea spedoaa and 
tiie Minisraom of the ObAfiii>s miaaions we observed, in the midst 
4)i the dtadiest [oimevti] forest, in very Inxniiautly growing indivir 
dnals, the scaly stems covered with a shining (srbonaceoiis. powder. 
It sdemed like a rangnlar decomposition d the fibrons parts of the 
■old frond Bt^ks. . (HnmboMt, RA. hist. t. i. p. 437 ■> 

Between the trofnos, where, on the dedintiea of the Gordillens, 
dimates are placed sncoeseavely in stages om above anotha> the 
j«^er sone of tiie tre&&ma is between three and five thousand 
€Bet(ab<i^ 3200 and 6830 Ei^lish) above the level (^ the sea. In 
Sooth, Amerioa and in the Atexiean hj^^ilaiids they seldtmi deeootd 
lower towards the plains than 1200 (about 1280 Eng.) feet. The 
mean temperatuFe of this happy sone &lls between 17° and 14^.6 
Beaomor (70° .2 and 64° .6 Vaihx.). This region enters the lowest 
sizatam of clouds, cv that which floats next above the sea and the 
pluns; and b^ioer besides great equality of temperature, it also 
vqjoys uninteirnptedly a high degree of humidity. (Bob^ Brown, 
in i^pendix to Expeditioa to Gongo, p. 423.) The inhabitants^ 
who are of Spanish descent, call thip lone " tierra templada de los 
helechoa." The Arabia word fbrjem iaj^edtchimf/hfiag oluaiged 
into h, in heleehos, accoidmg to die Spanish custom : perhi^ the 
Aiabio feledsohun is connected with "fidada^" "it divides;", in 
fllhioiMi to the finely divided niarjpiiB of fsm leaves or fronds. C-^bn 

DMnz^:B,G00gIc- 
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ZmuU Ebn el Awam, liWo do Ag^nonlton, tradneido por J. A- 
Banqneri, t ii. Madr. 1802, p. 736). 

The oonditioDB of mild tempeiatora uid an atmo^here neartf 
Batomtod with rapor, together ^th great eqoalnlity of olinute in 
lespeot to both temp^ratoie and moisture, are fdlfilled on the 
deoliritieB of the mountains, in the Talleys of the Andes, and aborc 
all in ^te mild and horoid atsaoBphere of tlie Sontbem Homisphere, 
where arboresoant feroa extend not atHj to Kew Zealand and Van 
Diemoa Island (Taanania), but even to the Straits «£ TtfageilaB 
and to Campbell Islands, mr to a latitude almoA oorreiqionding to 
tiiat ot Berlin in the Northern Hemiephere. Of tieeJ^ns, JHek- 
■onia squarroaa grows vigoionsly in 46° south latitude, in Dusky 

Bay (New Zealand) ; T> nntjtrptj<^ nf Trt^tiillnrii;^ m lymioiia; a 

Thyrsopteris in Juan Femaades; an nndesoribed Kcksonia, with 
BtMH turn 12 to 16 (nearly 18 to 16 English) feet, in the mnth of 
Ofailij sot &r from Yaldivia ; and a Loswria, <^' radio: kss height, 
in the Sinits of Magellan. Campbell Island is still nearer to the 
Bonth Pole, in 62i° lat., and even there the stem of tite Asptdium 
venustom rises to 4 feet (4 feet 3 inches, English) before the fronds 
braadi off. ' , 

. 'Bta dimatic relations snder which Ferns in general fioorish, are 
manifeited in the numerieat laws of thdr qootlentB of distributJoi, 
taken in the manner alluded to inidi eojrlier part of the pieerat 
Tirinme. latiielowjdainsof the great eonfioente within the tropes, 
tiie qootaent fbr ferns is, aooordmg to Bobeit Bnnnl, and aocwding 
to hia TMsardieB, l-20th of all the species Of phenogamons plants 
growing in the same region; in tbe monntainons parts of the great 
con^enta in the same latitudes it is fiKsn 1-Sth to t^ih. Bat a 
Tery-different ratio is found in the small idands diqiersed over the 
wide ocean. The prqiorlion of ferns to the whole nomber of Hia- 
nenj^nse inoeaees there in soeh a manner tha^ in the g^oapa of 
islands between the bt)|no8 in tlie Faoifia, the ferns equal a fourth — 
and in the solitary, ferdetaohed islands in the Atlantdo Ooean, St 
Helena, and Asoennon — hhnost equal the half of the entire phano- 
gamoDS vegetaticm. (Seean»edleatmem(nrof IVUrrille, entided 
Distribution gfognqdiique des Fongfaes sur la sor&ce dn <]Mobe> in 
tlie Annales des Soienoee Nat. t. vi. 1826, pp. 61, 66, and 73.) 
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EVom &a tropice (wliere in the great oontmentfl IVUrville eeliinatefl 
the ratio generally at 1 : 20) we see the relative froqwacj of tentB 
decrease rapidly in the temperate lone. The quotients are: for 
North America and for the Britiah Islande j'j, for France -jV, for 
Germany -^„ for the dry partB of the south of Italy ^j, and for 
Greece j^- Towards the colder lefff^K of the north we see the t»- 
ZaA'M frequency increase a^n rapidly; that is to say, the nmnber 
of speoicB of ferns decreases mnoh more slowly than does the nom- 
, ber <^ species of phnnogamons plants. At the same time, the hiz- 
oriance, abundance, and mass of indiTidnale in each BpeoieA augment^ 
the itlusire impreadon of adioliae numbers. Aooording to Wahlffl)-^ 
berg's and Homeniann's Cataloguee, the relative nnmbefs of Filicee 
are, for lApIand ji^, fw Iceland -fj, and for Qreeidand ^. 
' Such, according to the present state of our knowledge, ate the 
natural lawa manifested in the distribation of the jdeasing form ot 
Ferua. But it would seem as if ' in the fiunily of Ferns, which has 
80 long been regarded ae a cryptogamio fiunily, we had quite recently 
arrived on the traces of another natural law, a morphological one of 
{ffopagation. Count Leszcgye-Sam inaki, who happily unites the ptt 
of microscope ei^minatiog. with distangaished artastic blent, has 
discovered in the protballium of-Jema an organixadon by which fruc- 
tification is efieoted. He distangqiHhes a bisexual arrangement in the 
evnle-like cell on the middle oS the theca, and in the ciliated anthe- 
r{i£a or spiral threads before examined by N&geli. The fertilization 
is BoppDeed to take place not by pollen tubes but by the movaUe 
ciliated spiral threads. (Suminskimr EntwickelungB^e^ohi^te det 
Famihrihiter, 184S, s. 10-14.) Aoctwding to this view, Ferns, as 
Ehrenherg expresses it (MonatL Beriohte der Ahad. sni Berlin, Ja« 
nuar 1848, s. 20), would be produced by a microscopic fertilization 
taking place on the protballium as a receptacle; and tkronghont the 
whole remainder of their often arbca^scent development they would 
be flowerless and fimtless plants, forming buds or bulbs; the spores 
or sori on theuilder side of the frond not being seeds bvt flower buds. 

(*) p. 244. — "LUiaceee." 

The principal seat of this form is Afiica, where it is both most 

varied and most abundant, and where these beanlifnlly flowering 
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I^Mite sre asBembled m mosses and determine the aapeotand charac- 
ter of the ooontiy. The New Coudnent does, indeed, also poesefls 
eaperb AlBtawneria and species of PimuaUnm, Htemandina, and 
Ctmam (vs angmented the firstnamed oi these genera by nine, tai 
the second by three spedeB) ; but these Amerioan Liliacese grow dis- 
peived, and are less social than onr Eoropean Itidese. 

C") P- .244.—" ffigOTc I\wm." 
'Of tbe leading rejvesentaliTe Of this form, the Willow itself, 150 
different species axe already known. They are spread orerthe N«»th- 
em Hemiqibere from the Equator to Ltq)land. They- appear to in- 
orease in &nmbar and dinrsity of f«»rm between &e 46th and TOtb 
degrees of norUi latitude, and especially in the part of north of 
Europe where the configiaation of the land has bees bo sbrikingly 
iadeated by early geslogieal changes. Of Willows as tropical plants 
I am acquainted with ten or twelve specaee, whicli, Bke the willows 
cf the Sontbem Hemisphere, are deserring of particular attentdtm. 
As Nature seems as it were to take pleasure m multiplying certaiii 
Sanm of animals, tor example, Anatidn (LamelliroBtreB) and Go- 
lumbee, in all tiie Eones ot the earth; so are Willows, the different 
qteoiesof Hues, and Oaks, no less widely disseminated; the latter 
(oaks) being alw^ alike in their frwt, though much diverafied in 
the forms of their leaves. In Willows, tfie similarity of the foli^, 
of the ramification, and of tbe wbol^ pbydogniHttio appearance, in 
the most different climates,' is unusual^ great — almost greater than 
even in Gonifbrte. ' lutbe southern part of the temperate zone of 
theNorthemHemisphere,theDiiniberof species of willows decreases 
considerably, yet (according to the Fbra atTantica of Desfbntwoies) 
Tunis has still a species of its -own, resembling SaUx caprea; and 
Egypt reckons, according to Fordkal, five species, Avm the catkins 
of whose male flowers a medidne much employed in the East, Moie 
dudaf (aqua salicis), is obtained by distillation. The Willow which 
I saw in the Canaries is also, acocadiug to Leopold von Buoh and 
Chiistian Smith, a peculiar species, common however to that group 
and to the Island of Madeira — S. cauariensis. Wallioh's Gatal<^ue 
of the plants of Nepaol, and of the Himalaya, cites from the Indian 
Hub-tcopical zone thirteen species, partly described by Don, Koxbui^h, 
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and Lindkj. Japan has ita indigenous vUlows, one of which, S. 
japomoa ^Thimb.], is also fimud as a monntain plant in NepaiiL 

Frevions to my ezpeditioQ, the Indian Saliz tetnsperma wu -Qie 
only known intertropical species, so far as I am amre. We otdlected 
aeren new species, tluee of wiiich were from ihe elevated plains of 
Mexico, md were found to extend to an elevation of 8000 (sbont 
8500 English) feet above the level of the sea. At stall greater ele- 
vationa — for example, on the monnt^ plinns rituated between 12,000 
and 14,000 feet (abost 12,790 and 14,920 English), which, we 
often vintedr— we did not find, either in the Andes of Mexico or in 
tiuae of Quito and Peru, any thing which conld recall the small, 
creeping, alpine willows of tbe Pyrenees, the Alps, and Laplwd (S. 
herbaeea, S. lanata, and S. retiralata). In S^tibergen, wher»the 
meteorolo^oal conditions haVe much analogy with those ^tlie SwiiM 
and Scandinavian snow^noqntaina^ Martins desoiibed two dwalf 
willows, -of which the Eanall- woody stems and branches creep on tite 
ground, and which lie so concealed in the torf-bogs that th«r small 
leaves are only disoovercd with difficulty under the mods. The epe- 
<nes fonnd by me in Peru, in 4° 12' S. latitude, near Loza, at the 
entrance of the forests where the best Oinohona bark is collected, 
and deaeribed by Willdenilw as Balixliumboldtiana, is the one which 
is most widely diatribnted is the western part of South Amtirioa. 
A sea-shore species, 8. falcata, which we found on the sandy coast 
of the Fadfio, near Tmzillo, is, according to Kunth, jwobably only 
a variety of the above; and posEdbly the fine and often pyramidal 
willow, which accompanied us along the banks of the Hagdalena, 
from Mahates to Bojorque, and whidi, according to the report of the 
natives, had only extended so &i within a few years, may also be 
identical with 3t^ humboldtiana. At the confluence of the Rio 
Open with the Magdslena, we found all the islands covered with 
w^ows, many of which had stems 84 English feet high, but only 
8 to 10 inches in diameter. (Humboldt and Ennth, Nova Qem. 
Fknt. t. ii. p. 22, tab. 99.) lindley has made us acquainted with 
a qie<de8 of Salix frcmt Senegal, and therefore in the African equi- 
noctial Kme. (Undley, Introduction to the Natural System of Bo^ 
tany, p. 99.) Blume also found two species of SaUs near the Equa- 
tor, in Java: one wild and indigenouB, S. tetraepeTmaj and another { 
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cnltivftted, S. ueboldiana. From the sonthem temperate tone I know 
only tfro irillowB iJeBoribed by Thunberg (S. Iiiranta and S. macro- 
nata) ; they grow by the side of Protea argentea (which has itself 
Tery much the pfayBiogDomy ef a willow), on the banks of the Orange 
Biver, and their learee and yoong shoots fonn die food of Uie hip- 
popotamus. WillowB are entirely wanting is AnBtralia and the 
neighboring iahmda. 

(") p. 244. — " MyHoKSE." 
An elegant form, with stiff, shining, ^cUy set, generally nnin- 
dented, small ieaTCe, stadded with p^ucid dote. HyrtBce» giro a 
peooliar oharaoter to three disbricte of the ear&'s anrfaoe: die 
Soath of Europe, particularly the oalcareoos and b^hytic ialancb 
whieh rise above the sor&ee of the Mediterranean ; the ctaitinent 
of New Holland, adorned with Eocalyptos, Metrotdderos, and Lep- 
tospeimnm ; and an intertropical r^on, part of which is low, and 
part from nine to ten thousand feet high (about 9590 to 10,660 
English), in libe Andes of South America. This moimtiuD district, 
called in Qoito the district «f the FaramoS], is endrely corered with 
trees which have a myrtk-like aspect md character, even thoo^ they 
may not all belong to the natural femily of Myrtacas. Here, at the 
abore-najn^ elevation, grow the. Eacallonia myrtilloides,— E'. tnbar, 
SimplooOB alstonia, some spedes of Myrica, and the beantiftal Hyr- 
tos niicrophylla which we have .^m«d in (he Pluites ^tjninoziales, 
t. i. p. 21, pi. It. We found it growing, on mica slate, and extend- 
ing to an elevation of more than ten tliousand English feet, on ^ 
Paramo de Saiagoro, near Tinayaou and Alto de Pulla, which is 
adorned with so many lovely alpine flowering plante. lUyrttui myr- 
sinoides even extends in the Paramo de Onamani up to 10,500 
(11,190 English) feet Of.the 40 speowa of the Genus Myrtos 
which.we collected in the equinoctial lone, and of which 37 were 
nndesoribed, mnch the greater part belonged, however, to the plains 
and lower monntuns. From the mild tropical moonttua climate of 
Mexico we brought back only a sing^ species (Myrtus xalapensis) ; 
but the Tierra templada, towards the Volcano of Orizaba, most no 
doubt contain several more. We found A[. maritima near Acundoo, 
qnite on the sea-coast of tlie Pacific," 

dmhio:;, Google 
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The Esoallonias-7-sniong which E. mjrtilloidea, E. tubar, and 
E. doribnnda are the ornament of the Fanmoa, and bj their phy- 
Biognomy remind the beholder strongly of the mjrtle-foim — onca 
constituted, in combination with the European and South American 
Alp-roses (Rhododendram and Befaria), and with Glethra, Andro- 
meda^ -and Gaylnssaccia tiuzifolia, the family of Ericeie. Robert 
Brown (see the Appendix to FranMin's NaiTaliv« of a JoUmey to 
tlje Shores of the Polar Sea, 1823, p. 765) baa raised them to the 
rank of a separate &mily, which Kunth plaoes between Fhiladel- 
pheffi and HamamelideseJ The Escallonia floribnnda offers- in its 
geographical distribution oBe of the mo6t Btriting eiamplea, in the 
habitat of tbe plant, of proportion between distance from the Equa- 
tor and vertical elevation above the level of the sea. In making 
this 8tat«ment, I again support myself on the authority of my acute 
and judicious friend Auguste de St.-Hilaire (Morpholpgie v^g^table, 
1840, p. 52): "Messieiu^ de Humboldt et Bonpland ont d^jou- 
vert dans leur exp^tion I'Escallonia floribunda i^ 1400 toises par 
leS 4' de latitude anstrale. Je I'ai retrOuv^ par les 21° au Br^il 
dans nn pays flev^, m^ pourtant infiniment plus baa que les Andes 
du P6roU : il est commun entre les 24°. 50' et les 25°. 55' dans les 
Campos Gerses, enfin je le revois au lUo de la Plata vera he 35°, au 
niveau mSme I'oc&n." 

Trees, belon^g to the ^^}up of Hyrtaoese — to which Melaleuca, 
Metrosideros, and Eucalyptus belong in the subdivision of Lepto^, 
BpenneEe-~produce partially, either where llie leaves are replaced by 
phyllodias (leaf-stalk leaves), or by the peculiar disposition or diro;- 
tion of the leavefl relatively to the uilswollen leaf-stalk, a distribution 
of stripes of light and shade unknown in our forests of round-leaved 
trees. The first botanical travellers who visited New Holland were 
struck with the singularity of the effect thus produced.- Robert 
Brown was tbe first to show that this strange appearance aroac from 
the leaf-stalks (the phyllodias of the Acacia longifolia and A. soa- 
veolens) being expanded in a vertical direction, and from the circum- 
stance that the light, instead of tailing on horizontal surfaces, &lla 
OB and passes between vertical ones. (Adrien'de Jussieu, Cqurs de 
Botanique, pp. 106, 120, and 700; Darwin, Journal of Bescarches, 
1845, p. 433.) Morphological laws in the development of the leaiy 
31 
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OTgans determine the peculiar character of the effects produced, the 
oatlineB o£ light and shade. " Fhyllodiu/' b&jb Konth, " oat, 
according to my view, only occur in ^uiiBes which have componnd 
pinnated leaves ; and in point of &ct they have as yet only been 
found in Iieguminosie (in Aoaciae). In Eucalyptus, Metroaderoe, 
and Uelaleuca, the leaves are simple (mmpli^), and their edgewise 
podtioD arises from a half turn or twist of the leaf-«talk (petiolns) ; 
it should be remarked at the same time that the two surfaces of the 
leaves are similar." In the oompai&tiTely shadeleas foieats of New 
HollftDd, the optical effects here alluded to are the more Sequent, as 
two groups of IVfyrtacee and Leguminosee, ^lecics of Euealyi«tuB 
and of Acada, constitute almost the half of all the gi%yish-gi«en 
trees of which those forests consist. In addition^to this, in HeU- 
lenca there ue formed between the layers of the inner bark easily 
detached pt^rtions c^ epidenni@ which press outwards, and by their 
whiteness remind the European of our birch bark. 

The distribution of Myrtacese is very different in the two conti- 
aents. In the New Gontinient, and especially in. its i;e$terD portion, 
it scarcely extends foeyood the 26th parallel of north 'latitude ac- 
cording to Joseph Hooker (Flora Antarctica, p. 12); while, in thje 
Soudtem Hemisphere, according lo Claude Oay, tliere are in Oluli 
10 species of Myrtus and 22 species of Eugenia, which, intennized 
witb Fibteacese (Embothrium and LomatJa), and with Ftigus obliqua, 
form forests. The Myrtacesa become more abnudant beyond 38° 8. 
ilat.— in the Island of Chiloe, where a Me6vsidoros-liko species of 
Myrtus (Myrtua stdpijlaris) forms almost impenetrable thickets under 
the namc.of Tepualesj id Patagonia; and in Fuegta, to its extremity 
in 56|t° S. lat In the Old Continent, they ]ffevail in Europe as 
&r as the 46th parallel of north latitude : in Australia, Tasmania, 
New Zealand, and the Auckland Islands, they advance to 50}° 
south latitude. 

(*•} p. 244. — " MdasUimaceae." 
This group comprises the genera Molastoma (Fothcrgilla and To- 
coca Aubl.) and Ahe^a (Meriana and Osbeckia), of which we found, 
on either side of the Equator in tropical America alone, 60 new spe- 
cies. Bonpland has publiahcd a superb work on Mclastomaccie, in 
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two Tolames, with eolored drawings. Some BpecieB of Rheziti and " 
Melaetoma ascend in the Andes, as alpine or Paramos dinihs, as 
high AS nine and ten thousand five hundred (about 9600 and 11,190 
Bn^igh) feet : among these afe Bhexia cemna, B; stritita, Metas- 
toma dbecuiuni, IS. aspei;gillare, and M. lutescens. 

C") P- 244. — " Lavxetfirm." 

To this form belong tha genera (rf Lauras and Peisea, the Ocot«SB 

ao nnmeroDS in Sontb America, and (on aoeoont ttf jdiydognomio 

resmiblaaoe) Calophyllum, and the superb aspiiiog Mammea, from 

among the Outtiferse. 

{") p. 244 — "Sow iiUerettijig and autnictive to the landscape paiTtter 

teovld he a work which should pretaii lo the (ye Ae Uadii\g Jbrmt 

of vfg^idHon." 

In order to define somewbat more distinctly what is here only 
briefly alluded to, I permit myself to introduce some considerationB 
taken from a sketch of the history of landscape punting, and of a 
graphic^ repres^tation of Uie pbynognomy of plants, which I have 
given in the second volome of Cosmos (bd. ii. a. 88-^; Etiglish 
edit. Toi; ii. pp. 86-87). 

" AU that belongs to the expression of human emotion, find to the 
beanty of the hntnan form, has attained perhaps its highest perfec- 
tion in the northern temperate zone, under the sHes of Italy and 
■ Glr^ece. By the otombined exercise of imitative art and ctf creative 
imagination, the artist has derived the types of historical painting 
at once from the depths of his own mind, and front the contempla- 
tion of other beings of his own race. Landscape painting, though 
no merely imitative art, has, it may be said, a more material sub- 
stratmn and a more terrestrial domain : it requires a greater mass 
and variety of distinct impressions, which the mind must receive 
within its^, fertilize by its own powers, and reproduce visibly as a 
free work of art. Hence landscape painting most be a result at 
once of a deep and comprehensive reception of the visible spectacle 
of external nature, and of this inward process of the mind." 

" Nature, in every region of the earth, is indeed a reflex of the 
whole : the forms of organized beings are repeated everywhere in 
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fresh comblnatJooB ; even in the icy north, herbs covering the earUi, 
large alpne bloBsoms, and a serene ainie sky cheer a portion of the 
year. Hitherto landscape painting has pnrBued avougst us her 
pleasing task, familiar only vith the Bimpler form of our native 
floras, but not, therefore, withont depth of feeling, or without the 
treamrea of creative imagination. Even in this narrower field, 
highly- giAed ptunteiB, the Caiacci, Qaspar Ponsein; Claode Lonuhe, 
and Bnyadael, have, with magic power, by the selection of forms of 
trees and by effects of light, fouuil scope wherein to call forth some 
of the mo0t varied and beanliful prodncttbna of creative art. The 
£une of these matter-works can never be impaired by those which I 
venture to hope fbr hereafter, and to which I conld not bnt point, in 
order to recall the ancient but deeply-seated bond which unites natu- 
ral knowledge mth poetry and with artistic ^ling; for we mnst 
ever dietingui^ in landisGape painting, aS in every other branch of 
art, between productions derived from direct obsei'vatioii, and those 
which spring from the depths of inward feeling and from the power 
of the idealizing mind. The great and beautifol works which owe 
ihrar orig^ to this amative power of the mind applied to landscape- 
punting, ]>elong to the poetry of nature, and, like man himself, aiid 
the ima^ation with which he i»^fted, are not riveted to the soil, 
or confined to any single region. I allude here more particularly to 
t^e gradation in the form of trees from Rnysdael and Everdingen, 
through Claude Lorr^e to Fonssin and Annibal Caracci. In the . 
great masteis of the art, we perceive no trace of local limitation j but 
an enlargement of the visiblo. horizon, and an increased acquiuntanoe 
with the nobler and grander forms of nature, and with the luxuriant 
fulness of life in the tropical world, ofier the advantage nob only of 
enriching the material Enbstratum of landac^M-painting, but also of 
affording a more lively stimulus to less (^fied artists, and of thus 
heightening their povrers of production." 

(") p. 245. — " I^hvm the rough bark of Cretcentias aiul Chulavia." 
In the Crescentia cujete (the Tatuma or Calabash-tree, whose 
large fruit-shella are so useful to the natives for household purposes) 
— in the Cynometia, the Theobroma 0he Cacao-tree), and the Pe- 
rigara (the Gustavia of LinusBus) — the delicate flowers break through 
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the half-carbonized bark. When chUdren eat the fralt of the Piri- 
gara speoiosa (the Chiipo), their whole body beoomea doged mth 
yellov ; it is a janndice, which lasts frum 24 to 86 hoors, and then 
disappears without the use of medicine. 

I have never forgotten the impression which I received of the 
lozuriant power of vegetation in the tropical world, when, on enter- 
ing B Cacao plantation (Caca hual), in the Yalles de Aragoa, after a 
damp nigh^ I saw,for the &8t time lai^ blossoms sprin^ng from a 
root of the Theobroma d<ieply imbedded in black earth. It was one 
of the most instantaneous manifestations of the activitj of the vege- 
tative organic forces. NoFthem nations speak of the *' awakening of 
Natore at the first breath of the mild air of spring." Such an ex- 
pies^on is singularly contrasted with the imagination of tiie Stagy- 
rite, who recognized in plants forms which " lie buried in a tranquil 
slumber that knows no waking, free from the desires which impel 
to spontaneous motion." (Aristot. de generat. Animal., v. i. p. 778, 
and de sorano et vigil., cap. 1, p. 455, Bekker.) 

(") p. 245. — " Draw over their heads." 
The flowers of our Aristolochia cordata, to which I have already 
refeirred. in Note 25. ■ The largest flowers in the world, apart from 
Gomposit«e (in the Mexican Helianthus annuus), belong to Bafllesia 
amoldi, Aristolochif^ Datura, Barringtonta, Ouatavia, Carolinea, 
Lecythis, N^ymphtea, Neluntbiom, Victoria regina, Magnolia, Cactus, 
and to Orchideons and Liliaceous plants. 

(^) p; 246. — " To behold all €u tkinmg worlds which ttud the 

heavenlif vavlt from pok topde" 
The finest portion of the southern celestial hemisphere, where 
shine the constellations of tJie Centaur, the Sliip, and the Sontheni 
Cross, and where the soft lustre of the Magellanio donds is seen, 
remains {<a ever concealed irom the view of the inhabitants of En- 
rope. It is only beneath the equinoctial line that Man enjoys -tiia 
peculiar privilege of beholding at once all the stars both of the south- 
ern and the northern heavens. Some of our northern constellatitms 
seen from thence appear from their low altitude of a Burprising and 
31* 
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almost awful magnitiide : for example, Ursns Major and Mincv. Ab 
the inhabitant of the tropica sees all &id stare c^ the fimuunent, bo 
also, in regioud where plains alternate with deep lalleyB and loftf 
moontaluB, Xatnre sorronDda him with repreaentatiTeB of all the 
forms of plants. 
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PHYSIOGNOMIC CLASSmCATION OF PLANTS. 

In the precediog dcetcb of a "FbysiogiiDmy of FiaaU," I ism 
had prinoipally in view tliree nearly allied Bubjeote: the absolute 
diversi^ of formsj tb^ nomerioal proportion, i. e. their local 
loedominauce in the, total number of spedea in phsenogamoos flwae; 
and their geogiapUd and cliiqatic dlBtributaon. If we d^dce to liee 
to geBeral views reepeoting organic forms, the phydognomy of plants, 
the study of their numerical proportions (or the arithmetic of bo- 
tany), and their geography (or the etndy of their zones of distri- 
bation}, cannot, as it appears to me, be separated from each other. 
In the stndy of the phymognomy of plants, we ought not to dwell 
exclusively on the striMng eontiasts presented by the larger organic 
forms separately considered, but we should also seek to discern the 
laws wHoh determine the physiognomy of Nature generally, or the 
picturesque character of vegetation over the entire aur&ce of the 
globe, and the impression produced bn the mind of the beholder by 
the grouping of contrasted forms in difTerent zones of latitude and 
of elevation. It is from this point of view, and witli this conoeu- 
traljon or combination of objects, that we become aware, for the 
first time, of the close and intimate connection between the snbjeots 
which have been treated of in the foregoing pages. We are Jiere 
conducted into a field which has been as yet but little cultivated. 
I have ventured to follow the method first employed with such 
brilliant results in the Zoolo^ool works of Aristotle, and irtiich is 
especially suited to lay the foundation of scientific confidence — a 
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method which, whilst it conturaallj urns at generality of conception, 
seeks, at the same time, to penetrate the specialties of phenomena 
bj the oonsideratiou of particular instances. 

The ennmeration of forma acooiding to phy^ognomic dlTemty 
is, from the natDre of the case, not susceptible of any strict clas»' 
fication. Here, as ereiywhere else, in the consideration of exteiiial 
eonfcmuation, there are certtun leading forms which present the 
most striking contrasts: such are' the groups of arborescent grasses, 
plants of the alo€ form, the different species of cactus, palms, 
needle-trees, Mimosaoe», and Musacete. Even a few scattered 
individoals of these groaps are sufficient to detentune the oharactcx 
of a district, and to produce on a non-scientific but sensitive beholder 
ft permanent impresEoon. Other forms, timiigh perhaps ninoh mere 
nnmen>ns and preponderating in mass, may not be calculated — «ither 
by &.« outline uid arrangement of the foliage, or by the relation of 
the stem to the brancfaes, by luxuriant vigor of vegetation, by 
cheerful grace; or, on the other hand, by cheerlesa contraction of 
the appendioolar organs — to produce any such characteristic impres- 
eioDS. - 

As, therefore, a "physiognomic elasufication," or'a diviraon into 
groups from external aspect or "fades," does notadmit of being 
applied to the whole vi^table kingdom, so also, in such a elaaafica- 
tion, the grounds on which the diviBion is made are quite different 
from those on which our systems of natural families and of plants 
(including the whole of the v^table kingdom) have been so happily 
establiahed. Phydognomio olaadfication grounds her divisions and 
the ohoioe of her types on whatever possesses "mass" — anch as 
shape, position, Mid arrangement of leaves, their size, and the cha- 
racter and Euriaoes (ehining or dull) of the parenchyma; therefore, 
on all that are called more especially the "organs of vegetation," 
t. e. those on which the preservation — the nourishment and develop- 
ment — of the individual depend : while systematic Botany, on the 
other hand, gronnds the arrangement of natural families on the 
oonsideratien of the organs of propagation' — those on which the 
contiuaation or preservation of the species depends. (Ennth, 
Lehrbuoh der Botaoik, 1847, th. i. a. 511; Schleideo, die Pflanie 
und ihr Leben, 1848, s. 100.) It was ahwiy taught in the sohool 
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of Aristotle (Probl. 20, 7) that the production of seed is the nlti- 
mate object ot the eziBteiHse and life of the |dant. Since Caspar 
Fried. Wolf (Theoria Generstionis, §§ 5->9), lUid Noce our great 
(Gterman) Poet, the prooesa of derelopm^it la the organs of fracli- 
-fioation has Jiecome the morphological fgnndation of all ^etematio 
botany. 

That atady, and the study of the phyuognom; of plants, I here 
repeat, proceed from two different points of yi&w : the first from 
agreement in the inflwescenoe or in the delicate organa of repro- 
dactjon; the second from the form of the parts which constitute 
the axes (i. e. the Bt«ms and branches), and the shape of the leaves, 
dependent priocipatly on the distribotJon of the vascolar fasoielee. 
As,.then, ^Ee~ueB and appendicular organs predominate by their 
Tolmne and mass, they determiae and strengthen the impresuon 
which we receive; they individualize the physiognomic character of 
the vegetable form and that of the lands(»pe, or of the re^on in 
which any of the more strongly-nmrKed and distingui^ed types 
sevE^^y occur. The law is .here ffvea by agreement and affinity 
in the marks taken from the vegetative, i. e. the nutritive organs. 
In all European colonies, the inhabitants have taken ocoauon, from 
reeemblances of physiognomy (of *'habitnB," "fecies"), to bestow 
the names of European forms upon tropical plants or trees bearing 
very different flowers and fruits from those from which the names 
were originally taken. Everywhere, tn both hemispheres, northern 
BottlerB have thought they found Alders, Poplars, Apple and Olive- 
trees. They have been misled, in most cases, by the form of Ibe 
loaves and the direotioa of the br^ches. Jhe illusion has been 
&voredbythe cherished remembrance of the trees andphmtsof 
home, and thus European names have been handed down from gene- 
ration to generation ; and in the slave colonies there have been added 
to them den<Hninations derived from Negro languages. 

The contrast so oft«B presented between a sCrikiug agreement of 
physiognomy and the greatest diversity in the inflorescence and 
fimotifioatioQ — ^between the external aspect as determined by the 
appendicular or leaf-systeqi, and the reproductive organs on nhich 
the groups of the natural systems of botany are founded — is a 
remarkable and sarprising phenomenon. We should have been in- 
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clined befbrehuid to imagine that the aliqw of what ue ezctusirely 
termed the Tegetative organs (for example, the leaves) wonld have 
been less indepeiKknt of the straotore of the organs of reprodncfitm ; 
, but in reality ench it dependence only shows itself in a small iiumher 
of families — in Perns, Orassea, and Gypeiacese, Palms, Gtmifene, 
Umbelli&nB, and Aroide». In Legnminoste, the agreement in 
physiognomio chanu^ler ie soaroely to be recognized nntil we divide 
them into the aereral groups (Papilionaoe^ Ciesalpinese, and Mi- 
moaese). I may namcr of types which, when compared with each 
other, show oondderable acoordance in physiognomy with great 
difference in the stmctnra of the flowers and fruit. Palms and Gy- 
cadete, the latter bong more nearly allied to Gouiferte; GuBcata, 
one of the OonvolvHlacse, and the leafless Gaaqliha, a paradtical 
IJanrinea; Eqnisetnm (belon^g to the great division of Grypto- 
gavtia) and Ephedra, closely allied to Gonifene. On the otber 
hand, our common goosebenies and ooTTaDts (Ribes) aie so closely 
allied by their infloreaoenoe to l^e Oactiis, i. e. to the iamily ot 
Opnntiaoeee, ihat it is only quite recently that they have been sepa- 
rated from it ! One and. the same &mily (that of Asphodele») 

- comprises the ipgaotio Dracsena di&oo, the oommtm asparagus, and 
die Aletris with its colored flowers. Not only do dmple and com- 
pound leaves often belong to the samo&mily, but they even occitr 
in the same genus. We found in the high plains of Pern and New 

' Qranads, among twelve new species of Weinmannia, five with "foliis 
simplieibns," and the rest with pinnate leaves. The genus Aralia 
shows still greater independence in the form of the leaves: "folia 
simplicia, integia, vel lobata, di^tata et piunata." (Compare Kuqth, 
Synopns Plantanim quas in iUnere oollegernnt, Al. de Humlxddt 
et Am- Bonpiaad, t. iii. pp. 87 and 360.) 

Pinnated leaves appear to me to belong chiefly to families whidi 
are in the highest grade of organic development, namely, the Poly* 
petalse; and among these, in the Perigynio class, to the Leguminoen, 
BoBace3a,'Terebinthaeeee, and Jnglandeee; and in the Hypogynic, 
to the Anrantiacete, Codrelaceee, and SajHudaceie. The beaatiful, 
doubly-pinnated leaves which form one of the principal ornaments 
of tlie torrid lone, are most frequent among the LegnminoSK, in 
Mimosen, also in some Ctesalpineaa, Goulterias, and Q-leditsohias; 
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HBver, ae Kunih rema^, in Papilitmaoeffi. "Folia pinnata" and 
'■folia compotdta" are never found in Gentianeee, Bafaiacesa, and 
Myrtooeee. In the morphological development presented b; the 
abundance and Tariet; of form in the apjtendioul^r organs of Dico- 
t jlodouee, we can at present discern only a small nnmber of general 
laws. 
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Ween we reflect on the inSaence which, tea eome centuries paet,^ 
the progress of geography and the multiplication of distant Toysges 
and travek have exercised on the studj of nature, we are not long 
in perceiving how difEevent this inflnenoe has been, acobrding as the 
researches were directed to organic Jonns On the pne hand, or on tlie 
other to the study of the inammate substanoea of which the earth u 
composed — to the Imowledge of roola, dieir relatire ages, and their 
origin. IMfferent foi;nis of plants and animals enliven the SMfiioe 
of the earth in every Bone, whether the temperature of tie atmo- 
sphere varies in accordance with the latitude and with the many 
inflections of the isothermal linos on plains but little raised above 
the level of the sea, or whether it changes rapidly in ascending in 
an almost vertical direction the steep dedivities of monntiun-chuns.' 
Organic nature gives to each soae of the eartlr a peculiar physiog- 
nomy; bnt where the solid crust of the earth appears unclothed by 
vegetation, inorganic nature imparts no such distJDotjve character. 
The same Idnds ot Docks, associated in groups, appear in either 
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hemisphere, from the Equator to the Poles. In a remote island, snr- 
TOonded by ezotio yegetation, bene&th a sky vhere his accostomed 
Btara no loag/nr shine, the yoyager often recognizeB witii joy the 
ar^U&oeous Bohists of his birth-place, and the Toeks &iniliar io his 
eye in liis natire land. 

This abaenoe of any dependence of geologkal relations on the 
present oonstitation of climates does not piealilde or even diminish 
the salutary inflnenoe of numerous obedrations made in distant re- 
gions on the advance and progress of geological science, though- it 
imparts to this prc^jress something of a peculiar direction. Every 
expedition enriches natural history witli new species or new genera 
of plants and aiumals: there are thoB presented to ns sometimes 
finms whidi oonneot themselves with previously long known types, 
and thus permit ns to trace and contemplate in its perfection the 
reaUy regular though apparently broken or intermpted network of 
organic forms: at other times, shapes which appear isolated— either 
surviving remnants of extinct genera or (oders, or otherwise mem- 
bers of still undiscovered groups, stimulating afresh the spirit of 
research and ezpeotation. The examination of the solid crust of the 
globe does not, indeed, unfold to us such diverraty and variety; it 
jireseitts to s^ on the contrary, an ^^reement in the eonstitnent 
partdoloi, in the superporatkin of the different kinds of masses, and 
in their r^|ular recurrence, which exdtes the admiratjon of Uie geo- 
logist. In ibt chain of the Andes, as in the mountains of Middle 
Eorope, one formation appears, aa it were, to summon to itself 
another. Bocks of the same name exhibit the same outlines ; basalt 
and dclerite form twin monntfunsj dolomite, sandstone, and por- 
phyry, abrupt precipices; and vitreous feldspathic trachyte, high, 
dome-like elevations. In the most distant zones, large crystals se- 
parate themselves in a similar manner &0m the compact texture of 
the primitive mass, as if by an internal' development, form groups 
in association, and appear associated in layers, often announcing the 
~vidnit; of new, independent ftvmations. - Thus in any nngle system 
of monnttuns of conrideraMe extent we see the ^ole inoi^ania 
BubstanoeB of which the crust of the earth is composed represented, 
as it were, with more or less dislinotiiess; yet, in order to become 
oempletely aoqaainted with the important phenomena of the com. 



OF yciLCAMOS. 877 

pofiiMmij tihe relatiTe age, and mode of origin of rocks, we mnat 
oompiire together obaeiratitfDB ttota the most varied and mnote 
regions. Problems which long perplexed the geolo^st in his nalaTe 
l^nd in these northern oonOtrieB, find tiiair solitidon near the EqnatOT. 
If, as has i>een already remarked, new zones do not neoeasaril; Re- 
sent to ns new kinds of rook (t. e.' onknown grouping or associati<ms 
of idmple substances), they, on the other hand, l«ach ns -to diaoem 
the great apd ereiywheie equally prevailing laws, acoording to which 
the strata of the eimt of the earth are sapeqxaed upon each other, 
penetrate each other as veins or dykes, or are upheaved or elevated - 
by elaslio forces. 

If, Ihen, our geolo^oal knowledge is thns promoted by researches 
embraciitg extensive puts of the earth's stuftce, it is not saiprinng 
that the {nrticnlar class of phenomena which form the sabjeot of 
the present discus^on should long have bpen regarded from a point 
af view the more restidoted asJhe points of eompaiiaon were of diffi- 
cult, I might almost say arduous and ptunfiil, att&inment and acoess. 
Until the close of. the last century, all real or supposed knowledge 
of the strucbue or form of volcanos, and of the mode of operation of 
subterranean forces, was taken ttota two mountuns of the South of 
Eun^, Vesuvius and Etna. The former of these being the earnest 
ttf access, and its erupdcns, as is generally the case in vt^canos of 
small elevation, being most frequent in their ocoorrence, a hill of 
minor elevation became the. type which regulated all the ideas 
formed respecting phenomena exhibited on a &r. larger scale in 
many vast and distant regions, as in t^e mighty solcanos arranged 
in linear series in Mexico, South America, and the Aaalic Islands^ 
Such a proceeding might not unnaturally recall Vila's shepherd, 
who tbought he beheld in his humble cottage the type of the Eternal 
City, Imperial Home. ^ 

A more careful examination of the whole of the Mediterranean, 
and ef^>e<nally of those islands and coasts where men awoke to the 
noblest intellectual culture, xoigh^ however, have dispelled views 
formed from so limited a conadeiatjon of natnie. Among the Spo- 
rades, t^achytic rooks have been nprused i&om the deep bottom of 
the sea, forming islands resembling that which, in the vidnity of tbe 
Azores, appeared thrice periodically, at nearly equal intervals, in 
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three centnriea. The ' FeloponneBiis has, between Epidanms anfl 
TrcBEene, near Metbon^ a Monte Nuoto desoiibed by Strabo and 
seen agun by Dodwell, which is higher than the Monte Nnoro of 
the Phlegnean WiM near Baice, and perhaps even higher than tie 
new Tolc«n6 of JoToUo in tbe pl^ns of Mexioo, which I found sor- 
rounded by seTeral thoosand small basaltio cones, whit^ had bem 
protruded from th6 earlfa, and were still snv^ing. In tbe Mediter- 
ranean and its shores, it is not only &6m the pendanent crat«rs of 
isolated monntains-haTiiig a constant oommnTiioadoii with the in- 
terior, as Stromboli, YesuTios, and Etna, that voloanic fires break 
fortlr: at bohia, on the Monte Epomeo, and also, as it would appear 
by the aooonnts of t&e ancients, in the Lelantine plain near Chalcis, 
lavas have flowed from fissures whicb have suddeiJy opened at the 
surface of the earth. Besides tliese phenomena — which ^ within 
the bisterio period, or within the'Teatrioted domain of well-assared 
tradition, and which Carl Bitter will collect and elucidate in bis mas- 
terly woi^ on Qeography — the shores of the Mediterranean exhibit 
ntunerons remains of more ancient volcanic action. In the soath 
part of Fnince, in Aavergne, we see a separate, complete system of 
Tolcanos arranged in lines, tracbytie domes alternating witb cones of 
eniplioh, from which streams of lava bavg flowed in narrow bands. 
The plain of Lombardy, as levd as the surface of the sea, and form- 
ing an inner Gulf of the Adriatjo, surrounds the trachyte of the 
Euganean Hills, where rise domes of granular trachyte, obsidian, 
and pearl-stone^ masses oonneotcd by a common origin, wMcb break 
throngb the lower cretaceous rock and nammtilitie limestone, bat 
bave never flowed in narrow atreamB. Similar evidences of ancient 
revolutions of nature are found>in several paita of the nudnland of 
Greece and in iuaa Minor, eonntries which will one day ofier a rich 
field for geological investigation, when intellectual light shall revirat 
tie Beats from which it has ratfiated to the Western wrarld, and when 
oppreaaed humanity shall no longer be subject to tbe barbarism of 
TcttKsh rule. ' 

I recall the geographical proximity of these various phenomena, 
in order to show that the basin of the Mediterranean, with its series 
of ialands, might have o^red to an attentive observer much that has 
been recently diacovered, under various forms, in South Arnica, 
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Teneriffe, and the Aleatiftn iBlands near tbe polat circle. -The ob- 
jects to he observed were assembled vithm a iiMderate distanoe; yet 
distant Toya^s, and the compariBon of extensiye regions in &nd ont 
of Ehm^, have been required for the clear perception and reoog- 
nitJOD'-of the reaemblflnce between volcaniO' phenomens and their 
dependence on each other. 

Oar ordinary lango^e, which often gives permanency and apparent 
authority to the firstrformed erroneous views of natural phenomena, 
but which also often points instinctiyely to the truth.— Kitu^ i^xlinary Ian- 
goage, I repeat, applies the term " volcanic" to all eraptious of sub- 
terranean fires or molten substances; to columns «f smoke and vapor 
rinng from rocks, as atOlai^, after the great earthquake of Usbon; 
to " Salses" ot mud volcanos, alliaceous cones emitting mud, as- 
phalte,and hydrogen, as at Gir^enti in Sicily, imd at Tnrbaco in 
South America ; to the G(:ysers, hot springs in which, as in those of 
Iceland, the waters, pressed byelastdo vapors, rise In jets to a con- 
siderable altitude; and, in general, to all operations of natural forces 
having their seat in the interior of^onr planet In Central America 
(Guatimala), and in the Philippine ^klands, the natives even dis^ 
tingnish formally between water and fire-volealtos, Yolcanes de agua 
y de fuego, ^ving the former name to those mountains front which 
flnbterruiean waters issue from time to time with violent earthquake 
shocks and a hollow noise. 

Not denying the connection of the different phenomena which 
have been refetred to, it yet. appears de^rable to ^ve greater pre' 
cision to the terms em{>Ioyed in the phyucal as well as in the 
mineralo^cal pact of geology, Mid not to apply the word "volcano" 
at one moment to a mountain terminating in a permanent igneous 
opening or fiery crat^, and at another to every subterranean cause 
of volcanic phenomena. In the present state of onr planet, the 
most ordinary form of volcanos is indeed in all- parts of the globo 
that of an isolated conical mountain, such as Yesuvius, Etna, the 
Peak of Teneriffb, Tunguragna, and Cotopazi. Ibave myself seen 
each volcanos varying in size from the smsdlest hill taan elevaUon 
of 18,000 (19,184 EugliBh) feet above the sea. But, beadee these 
isolated cones, there are ijso permanent openings or craters, having 
established chaimels of communication with the interior of the 
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MTth, which ue Edtoatod on^long ^haiiui of monntaiiu witt semted 
ansUs, and not even alwaya on Jihe middle of the ridge, hat. some- 
timea at ite extremity: sooh is Fichincha, sitnaied between tlifl 
Pacific and the eitj of Quito, and which aoqniied oelebrit; in caa- 
neotion with Bongoer'^ earUest barometric fonnnln, and snob am 
the voloanoa which rise in the elevated Steppe de loB Fastos, itself 
ten thousand £^0,667 English) feet high. AU these raunmite, 
which are of varioos Bhapea, eonmst of tracbjte, fornmly called 
Trap-porphyr; : a granular, veracolar rock composed of different 
kinds of. feldspar (Labradorite, Oligoklase, and AUute), «i^te, 
bomblende, and sometimes interspersed mica, and even qnarti. Iq 
oases where the evidence of the first ontburst or emption, or I might 
sa; wbere the antuent Btraotnre or scaffolding remains entire, the 
isolated conical mooot is sarronnded, by an amphitheatre or lofty 
oironlar r&mpart of rooky strata anperimposed npon each other. 
Snob walls or ring-formod ranq>art^ are called " craters of eleva- 
tion," a great and important phenomenon, oonoeming which a 
memorable treatise was presented to our Academy five years ago 
(«. e. in 1818), by tbe first geologist of onr time, Ijeopold von 
Bnch, from whoso wriUng^ I have borrpwod several ot the views 
oont^ned in the pres^it discnsnpn; 

Volcanos which eommmucatc with the atmosphero tbrongh per- 
manent openings, ctmical basaltic hills, and craterlcss tracbytdo 
domes, sometimes as low as Sarcony, sometimes as lofty as the 
Chimborazo, form various gronpe. Comparative geography shows 
UB sometimes small dusters or distinct systems of mountains, with 
craters and lava^cnrrents in the Canaries and the Azores, and with- 
out craten and without lav^^urrCnt^ properly so Galled, in the 
En^neon hills and the Siebengebirge near Bonn; — and at other 
times the same stndy describes to us volcanoe arranged in single 
or donble lines extending through many hundred leagues in length, 
these lines being either parallel to the direction of a great qhun of 
mo«ntains, as in Guatimala, in Fern, and in Java, or cutting it 
transveisely or at ri^tangles, as in tropical Mexico. In this land 
of the Aztecs the fire-emitting trachytio mountuns are the only 
ones wliidi attain the elevation of the lof^ region of perpetual 
snow; they .are ranged in the direction of a parallel of latitude, and 
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h&Te probably been raised from a fissure at 420 }<!ngli8h geographi- 
cal miles long, txaveraing tlie Continent from the Padfio to the 
AtlanHo Ocean. 

Thpse assemblages of volcanos, whether in roanded ghinps or in 
double lines, show in the moat condnsive maftner that the Toloamo 
agencies do not de])end on small or restricted Causes, in near 
proximity to the surfece of the earth, but that they are great phe- 
nomena of deep^eated origin. The whole of the eastern part of 
the American Conlinent, which is poor in metals, is, in its present 
BUte, withont fire-emitting mountains, without masses of trachyte, 
and perhaps even without basalt contUning olivine, ^ the Ame- 
rican volcanos are on the side of the ConUuent which is oppodte to ' 
Asia, in the chain of the Andes which nms nearly In Qis direction 
of a meridian, and extends Qver a length of 7200 get^rapbical 

The whole plateau or high-land of Quito| of which Hchincha, 
Cotopaxi, and Tungnragoa form the sommits, is -to be viewed as a- 
single volcanic Aimace. The subt^fanean fire hreake fbrth some-' 
times through one and soufetimes throng uiother of theiSe open- 
ings, which it has been customary to regard as separate and distinct 
volcanos. The progressive march of the subterranean fire has been 
here directed for three centuries -from north to souUi. Even the 
earthquakes which occasion such, dreadful ravages in this part of 
the world afford remarkable proofe of the existence of* sabteiranean 
oommunicationB, not only between countries whore thwe are no 
T<Joanos (a feet which had long been known), biit also between fire- 
emitting openings situated at great distances asunder. Thus in 
1797 the volcano of Pasto, east of die Guaytara BiviE^, emitted 
nnintemiptedly for three months a lofty column of smoke, which 
column disappeared at the instant when, at a distance of 240 geo- 
graphical miles, the great earthquake of BJobamba.atid the immense 
erupdon tif mud called " Moya" took place, causing the death of 
between thir^ and fort^ thousand persons. 

The sudden appearance of the Island of Sabrina fiear the Azores, 
on the 30th of January, 1811, was the precursor of the terrible 
earthquake movements which, much farther to the west, shook 
almost incessantly, from the month of May, 1811, to June, 18ia, 
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&8t the West ludmn Islands, then the pluB at the Ohio and Mis- 
edsuppi, and luUy, the opposite coast of Yenemela or Garaocaa. 
Thir^ daja after t^e deBtructioD of tlie prindpal city of tliat ^o- 
Tinoe, Uie long tianqail volcano of the Isknd of St. Yinoent bunt 
forth in an eniption. ^ A remai^able phenomenon accompanied this 
ernption : at the same moment vhen the explosion took jdace, on 
&e 30th of April, 1811, a load sabteiranean noiae mB heard in 
South America, vhi6h sioead terror xad .dismay oyer a district of 
2200 (Genhiui) geographioid sqaare milea (35,200 English geo- 
graphical squaie miles). The dwellers oa the banks of Ao Apnre, 
near the oonfinenee of the lUo Nola, and tlie mo^ distant iuhabitsnts 
■ of the sea coast ef Y^nesn^ alike compared the Bound to that of 
the discharge of great pieces of ordnance. Now from the conflnesce 
ef tlie Nula with the Apnre (by which latter river I arrived on the 
Orinoco) to "tiie voloano of St. Yinoent; is a distance in a atrai^ 
line Of 628 RnglJBh geographical miles. The sound, which certainly^ 
was not propagated through the air, mnst have proceeded &om a 
deep-seated subterranean oaoae; f(»r its intendlywas scarcely greater 
on the sea ooaSt nearest to the volcano where the erapdon was 
'taldng place, than in the interior of the country, in the basin of 
the Apnre uid the Orinoco. 

It wonld be tmnecesaary to mnldply ezampleB by mtdng other 
instances which I have collected j but, to recall a phenomenon of 
European, historical iinportanoe, I will only farther mention the 
celebrated ^rthqnake .of Lisbcm. Simultaneously with that event, 
on the Ist of November, 1756, not only w^ere the Swiss lakes and 
the sea near the coast of Sweden violently agitated, but even among 
tha eastern West Indian Islands, Martinique, Antigua, and Bar- 
badoes, where the tide never exceeds thirty indies; ihe sea anddeoly 
rose mare than twenty feet. All these phenomena show the optXA- 
taoQ of Snbteiranean forces, acting either dynamically in earthquakes, 
in the tension and ablation of the crust; or in volcanos, in the 
prodnction and chemical alteration of substances. They also show 
that these forces do not act super&ially, in the thin outermost crust 
of the globe, but &oir great depths in the interior of our planet, 
through crevices or unfilled veins, afieoting simultaneonsly vriddy 
distant points of the earth's surfece.. 
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Iha greater tbe Tuiet; of atractoie in vdcanoB, or in the elevB- 
tions vhich snironnd the ch&nnel throngh yrhich the molten mamee 
of the mtcdor of the earth reach its siur&oe, the greater theim- 
pOTtonoe of Bubmitdng thia. stnictui<e to strict inTsstJgstion and 
moasnrement. Hie interest attaching to fljesemeaBsrementfl, vhich 
fi>nn«d a partionlaz object of my resean^es in another quarter rf 
Aa ^obe, ifl enhanced b; the conddetation, that at mai^ pointe th« 
magnitude td be measnted is found to,be a variable quantity. The 
pbiloBc^hioal stud; of nature, endeavors, Jn the vicismtndee of phe- 
Bomena, to connect the present mth ihe past. i- 

It we deeire to inveetigate either the &ot of a periodical retsm, 
or iba law of progresrire variatioiiB or changes in phenomena, it is 
essential to obt^, by mefus of obserratione oaiefolly m&de and 
coimeoted witii detenninate epochsj oertun filed points which m^ 
afiiKd a base for fdtKre numerical compaiisona. If weonlypoeseBsed 
det«nninationa made once in eaeh period of a thousand years, of tJie 
mean temperature of the atmosphere and of the earth in different 
latitudes, or of the mean hught of the barometer at the' level of the 
sea, we should know whether, and in what ratio> the temperatrae dt 
different climates had increased or decroased, or whether the height 
of the atmosphere had undergone ohangite. Snoh points of com- 
parieon are also needed for the inolmatitm and declination of the 
tna^etie needle, as well as for the intern^ of the magneto-eleotrio 
forces, on which, within the circle of thi? Academy, two excellent 
phyddsts, Seebeck and^nian, have thrown so much light. As it 
is an honorable object fw the exertions of scientific societies to trace 
out perseveringly the oosmioeJ variations .of temperature, almi> 
^herio {»«88are, and magnelio direction and intenaty, bo it is the 
duty of the geological traveller, in determining the inequalities of 
the earth's .BOT&oe, to attend more partioularly^ta the variable hdght 
of voloanoe. , The endeavors made by me for this ol)jeot in the 
Alezioan mountt^ns, in respect to the Ydcan de Tolnoa, the Fopo- 
eatepetl, the Cofre de Feh)te or Nanhoampatepeti, and the JoruUo, 
and also the volcano of Pichincha in the Andes of Qnito^ have been 
cootinned since my return to Europe at different epochs on Vesuvius . 
Where complete trigonometrioorbarometrioiueasuAments are want- 
ing, accurate angles .of altitude, taken at pcunlfi which are exactly 
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deternuned, maj be sobetitatod for them; and for a oompariaon of 
determinatioiis made at different epochs, augles . of altitode so me>^ 
anted may even ite often prc&rabi* to Uie con^lioatioa o£ divam- 
■tanoes wliioli inore oompkte operations may involve. 

Saassme had measured Mount Yesuvine, in 1773, when Ae two 
margins of the crater, ^e north-weetem and the south-eBatem, ap- 
peared to him to be of ec|ual height. He found their height above 
the level of the aea 609 toiaee, 3,894 En^ish feet. Theen^pn of 
1794 ocoaaiiHted a breaking doim of the, mar^ of the crater on tiu 
Bonthem nde, and a oonseqoeat inequality between the height of the 
two edges which the most unpracticed eye does uot&il.to diBtingBish 
even at a bomddemble distanoe. In 1806, Leopold vtai Bnch, Q&y- 
Losaac, and myself measured the.h^ht of Vesuvius three dmee, 
and found the northem jnargpn oppodte to La Somma (the Boom 
del Palo) exactly as ^ven hy Saussore, hpt Gxe sonthem ini»y ii 
75 tenses, or 460 French or 479 English feet, lower than he had 
found it in 1773. I%e whole elevation of the volcano on (he side 
of TwK del Greoo (the aide towards which, for the last tliirty years, 
the igneous action has, as it were, be«i principally directed) bad at 
that time diminished one-eighth. Tbo height of the cone of ashes, 
as oompaied with the whole heoght of the mountain, is in Tesaviqa 
as 1 to 3 ; in Kohincha, as 1 to 10; and in the Peak of TenwiSe, 
as 1 to 22. In these three voh^inio motmtuna, the oone of ashes is 
therefore, relatively speaking, highest in Vesuvius; probably be- 
cause, b^ng a bw volcano, the action has been principally by the 
summit. 

A few months ago (1822) I was enabled not only to repeat my 
former barometric measurements of the height of Vesuvius, but also, 
during the course of three viote to tbe summit, to make a mote 
complete determination of all the edges of the crater. (>) These 
determinatJMis may not be without interest, since they include the 
limg period of great eruptions between 1805 and 1822, and consti- 
tute perhaps the only knowQ examinaloAn and measurement of a 
volcano at different epochs, in wliich the different parts of the ex- 
unuialion are all truly comparable with e&ch other. We learn 
ftum it that the margins of craters are a phenomenon of far more 
penoanent character than had been previously inferred from passing 
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obeerratioiifi, and this not only nbere (as in the Peak of Tenerifie, 
and in all the volcanos of the chain of tlie Andes) thej are Tieibly 
eomposed of trachyte, but ako elsewhere. According to my laet 
det«nninadonB, the north-west edge of VemivinB has, perhaps, not 
alt«ed »t all unce the time of Sanssure, an interval of 49 years ; 
md die sonth-eastem side, on &e side towards Bosche Tre Case, 
whiob, in 1794, had become 400 French (426 English) feet lower, 
has sinoe then haidly altered 10 toises (60 French or 64 English 
feet). 

If the pnblio jonmalB, in describing great eruptions, often stat« 
tha shape of VeauTias to have undergone an entire change, and if 
these assertions appear to be confirmed by picturesqae views sketch- 
ed at Naples, the cause of the error consists in the outlines of the 
xoaigin of the ciatei having been confounded with those of the cOnes 
of nnplion, acddentally formed in the middle of the crater, on its 
floor or bottom, which has been npheaved by vapors. Such a. cone 
of eraption, e<Hissting^of loosely heaped-np rapUli and scoria, had 
in the course of dio-yeara 1816-1S18 gradually risen so as to be 
seen above the south-eastern mai^n of the crater; and the erupdon 
of the month of February 1S22 augmented it so much, that it even 
became trim 100 to 110 (about 107 to 117 English) feet highw 
than the north-weat^n mar^ of the crater (the Kocca del Palo). 
This remarkable cone, which it had become customary in Naples to 
regard as the, true summit of the mountain, fell in, with a dreadful 
nmse, in the last eruption, oa ttie night of the 22d of October 
(1822) : so that the ioot of the crater, which had been constantly 
acceanble muoe 1811, is now 750 (almost 800 English) feet lower 
than the northern, and 200 (213^ English) feet lower than the 
southern edge of the volcano. Yariations in the form and rektiTe 
poaUon of the cones of eruption — the openings of which ought not 
to be c<mibnnded, as they often are, witb the crater of the volcano 
itnelf — ^ve to Yesnvina at different epochs a different appearance, 
which would enable a person well acquainted with l^e history of the 
Toloano, on a mere inspection of Hackerf s puntings in the palace 
of Portioi, to tell from the outlines of Qie summit, according as the 
iu»4hem or the sonthem side of the mountun is represented as tJio 
33 
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higbeat, in what yeu &e axtiat had taken the sketch from which tke 
piotore waa made. 

In tl^ last eruption, in the mght of the 23d to the 24th of Octo- 
ber, twent^-fonr hoois after the fiilling in of the great cone of scoriae 
which has been mentioned, and when the small bnt ntunerons cnr- 
rents of lava had ahead; flowed off, the fiery emptios of ashes and 
rapilli commenced: It oontinned without intermission for twelve 
days, bnt was greatest in the fiiet four days. Doiing this period, 
the detonations in the interior of the yolcano were so violent that 
the mere concussion of the air (for no earthquake moTement was 
perceived) rent the oeilings of the rooms in the pdace of Portjci. 
In the n^hboring villages of Beuua, Torre del Qreco, Torre del 
Annnnriata, and Bosche Tre Case, a renfarkable phenomenon was 
witnessed. Throughout the whole of that part of the country the 
air was so filled with ashes as to cause in the middle of the day pro- 
found darkness, lasting for several hours : lanterns were carried in 
the streets, as has so often been done at Quito during the eruptions 
of Pichincha. The fiigbt of the inhabitants bad never been more 
general : lava currentH are regarded by these who dwell near Vesu- 
vius with less dread than an ^nqition of ashes, a phenomenon which 
had never been known to such a degree in modem times ; and the 
obscure tradition of the manner in which the destruction of Herco- 
laneum, Pompeii, and Stabiee took plaoe, filled the imaginaUons of 
men with appalling images. 

The hot aqueous vapors which rose from tlie crater during the 
eruption and spread themselves in the atmosphere, formed, in cod- 
ing, a dense cloud, surrounding the column of fire and ashes, whick 
rose to a height of between nine and ten thousand feet. So sudden 
a condensation of vapor, and even, as Gay-Lnssac has shown, the 
formation of the cloud itself, augmented the electric tension. Flashes 
of forked lightning, issuing from the column of ashes, darted in 
every direction ; and the rolling tbbnders were distinctly heard, and 
distinguished from the sounds which proceeded from the interior of 
the volcano. In no other eruption had the play of the cleotrio forces 
formed so Btritiag a feature. 

On the morning of the 26th of October, a surprising rumor pro- 
vailed, to the e^ct that a tcwrent of boiling water was gushing fiwm 
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the crater, and ponring down the dope of the cone" of ashes. -The 
learned and zealous observer of the volcano, Montieelli, aoon dis- 
covered that this eiToneora rumor had arisen from an optical illusion. 
The supposed torrent of water was in reality a flow of dry ashes, 
which, being as loose and movable as shifting sands, issued in large 
quantities from a crevice in the upper mar^ of the crater. The 
cultivated fields had suffered much from a long-continned drought 
which had preceded the eruption ; towards its close, the " volcanic 
thitndet-storm" which has been described produced an exceedingly 
violent and abundant fall of rain. This phenomenon is associated 
in all climates with the close of a volcanic emption. As during the 
eruption the cone of ashes is generally enveloped In a dond, and as 
it is in its immediate vicinity that the rain is most violent, torrents 
of mud are seen to descend from it in all directions, which the ter- 
lified husbandman images to consist of waters which have risen 
from the interior of the volcano and overflowed the ctat«r; while 
geolo^ets have erroneonsly thoiight they recognized in them eitber 
sea-water or muddy products of the volcano, " Eruptions boueiwes," 
or, in the language of some old French systematists, prodacte of an 
igneo-aqueous liqne&otion. 

Where, as is generally the casein the Andes, the summit of the 
volcano rises into the r^on of perpetual snow (even attuning, in 
some cases, an elevation twice as great as that of Etna), the melting 
of the Emows renders such inundations as have been described &r 
more abundant and disastrous. The phenomena in question are 
ueteorolcf^cally connected with the eruptions of voloanos, and are 
variously modified by the height of the mountain, the dimenuons 
of that part of it which is always covered with snow, and the extent 
Mid degree to which the aides of the cone of cinders become heated ; 
bat tbey are not to be regarded as volcanic phenomena properly so 
oi^ed. Vast cavities also often exist on the slope or at the foot of 
volcanos which, communicating through many channels with tlra 
monntain torrents, form large subterranean lakeS' or reservoirs of 
water. When earthquaJce- shocks, which, in the Andes, usually 
precede all igneous eruptions, convulse the entire mass of the 
volcano, these subterranean reservoirs are opened, and there issue 
from them water, fishes, and tefoceons mud. There is Ae nngnlaz 
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phenoraenon urtich brings to light an nAhermae unkaowH fish, &e 
Kmelodes Cycloptun, called by tbe inbiAituits of the bigMande of 
Quito. "PrefiadiUa," and wbiob I deaoribed booo after mjietoTn. 
Wben, on tbe nigbt of the I9dt of June, 1698, die Bummit of ft 
nioaDtaiii mtuated to tbe nortb of Gbimborazo, tbe CaignairftEo, 
ftbove 19,000 Engliab feet bigh, fell in, tbe conntiy for nearly thirty 
English geogcaphioal square miles round was covered vith mnd and 
fishes -f and seven years earlier a putrid fever, in the tovn of Ibarra, 
was ascribed to a fdmilar eruption of fish from the Tolcaoo of Im- 
baburu. 

I recall these &ot8, becaose they throw some light on tbe dlfi^ 
enoe between tbe emptjcn of dry aabes and miry innitdaticnB of 
ta& and toss, carrying with them wood, <^an!Oal,'and sbells. The 
quantity of adies emitted by Vesuvius in the leoent emption, lite 
everything eonnected with voloanoB and other great natural phe- 
nomena of a character to excite terror, has been exceedingly exag- 
gerated in tbe pnblic papers ; and two Neapolitan chemists, Yicenio 
Pepe and Qlaaeppo di Nobili, notwithstanding the statemente of 
Montiodli and CovelK to tbe contrary, even describe the ashes as 
oont^nisg silver and gold. According to tbe results of my re- 
searches and inquiries, the tliickneBs of the bed of ashes formed by 
the twelve days' shower mis but little above three feet, towards 
Bosche Tre Case, on tbe slope of the cone where rapilli were 
mingled nilb them; and in the plun, from 15} to 19 incbm at tbe 
utmost. Sncb measurements onght not to be taken in places where 
the ashes have been heaped up by tbe action of wind,'like drifted 
snow or sand, or have accnmulated from being carried thither by 
water. Tbe times are passed for seeking only tbe marrellons in 
volcanic phenomena, in tbe manner of tbe ancients,' among whom 
Gtedas made the aabes of Etna to be conveyed as &r as tbe Indian 
peninsula. There are in Bf exico veins of gold and silver in tracjiytic 
porphyry; but in tbe ashes of Yesnvius whicb I brought back 
with me, and which an excellent chemist, Heinrich Rose, has ex- 
amined at my request, no traces of either gold or silver have been 
discovered. 

Although tbe abore-mentioDed results, which are quite in ao> 
oordance with tbe exact observations of Monticelli, differ much from 



or yoLoAHOs. 889, 

tita BocoantB which have been current dniiDg the short inlervij 
vhioh has ehqwed, it.ia ueTertheleea true that the enqtidou of uhes 
frota Tecnrrius from ^e 24tfa to the 28th ai last October (1822) is 
the most memonbU of any of which we poBBess an anthentio acoonnt, 
ainoe that which oooadoned the death of the. elder FUdj. The 
qoBida^ of lehes, is, perhaps, ^iree times ae great as has ever been 
seen to &I1 sinoe volcanic phenomena have been att^itiTdf observed 
in Italy. A atratom of ashes, &om 16 to 19 isohee tMck, appears 
«t first aght insignificant compared with the mass which we find 
ceveiing Pompeii; bnt, not to speak of the inoreaee which that mass 
has probaU; reeeived by the e^cts of heavy rains and other cames 
during &e oentniies which have, ^ce elapsed, and withoat renew- 
ing the animntifid debate reelecting the causes of the desb^uition of 
the Campanian towns, and which, on the other mde of the Alps, has 
been carried on with a cimsiderable degree of skepticiHm, it should 
here be recalled torecollection that the eniptions of a volcano, at 
widely separatedepochs, do not well admit of ooi]:qHtrison,.as respects 
tiieir inten^ty. All inferences derived bom analogy are inadequate 
where qnantatative lelaUona are concerned; as tlie qnanti^ of lava 
and ashee, the hei^t of the column of smoke, and the. loudness or 
intensity of the detonations. 

From the geographical description of Strabo, and from an opin- 
ion given by Yitravias respecting tJie volcanic origin of pumice, we 
percdv^ that^ up to the year of the Ae&th of Yespasian, i e. pre- 
vions to the eruption which overwhelmed Pompeii, Yeeuvius had 
more the appearance of an extinct volcano than of a Soliatara. 
When, after IcHig repose, the subtenanean forces suddenly opened 
for themselves new channels, and again broke through the beds. of 
primitive and tracbytic rocks, efiects most have bean prodooed for 
wMch subsequent ones do not furnish a standard. From the well- 
known letl«r in wbidi the younger Pliny informs Tacitus of his 
unde's deadi, it may be cleariy seen that the renewal of volcanic 
outbursts, or what might be called the revival of the slumbering 
volcano, began widi an eruption of ashes. The same thing was 
observed at Jomllo, when in September, 1759, the new volcano, 
breaking through beds of syenite and trachyte, rose suddenly in the 
phun. The country people, took flight on finding their huts stcewed 
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intfa aafaei wMdi bad been emitted from the ererywli^v oftaaig 
ground. In tke ardioary periodieal manifeatatiouB of vokHiio ao- 
tinty, on the vontarary, the diower of ashes mai^ the tenniuation 
of eaoh pwticolBr ezvp&)a. There ia a pasaa^ in the letter of Ute 
jouager Flinjr which ebowa dearly Uiat, at a very early ebigB of 
tlie eniption, the d:^ aebea which had fidlen had reached a- diidc- 
aem of four at five feet, wilhont MOnmnUtiaa from drift or other 
sxtraneona canae. He writee, at the course of hia nuratiVe, " The 
ocmrt which had to be crossed, to reaoh the room in whiob Hii^ 
was taking hia notHiday repose, waa so filled with aabee and pnmioe, 
that, if he had loiiger delayed coming fiurtb, he would have found 
the passage stopped." In am enclosed c^aoe like a court, the 
aediHi of wind in drifting the ashes can aoaroely hare been very 
ocmffiderable. 

I hftve intomiptod my genenJ comparadve view of volcanoa by a 
notice of parlionlar obeervationa made on Vesarin^ partly on ac- 
•onnt of the great Inteieat excited by the^ reoent eruption, and 
putly <m aooo&nt of those reooUeodons of the caitastrophes of Pom- 
peii and Heionlanenm, which ate almost inWuntatily recalled te 
om nfinds by the oocnrrence of any con^erable shower of ashes. 
I have recorded in a note the measnrementB of height made by my- 
self and otitera on Veeaviua and in its vioiiiity. 

We have hitherto been oonMdering the sbTUttere and mode of 
aotion of ^um volcanoa which bare a pemument oonunnnicatioo 
with the interior of tlie eaitii by oratere. The sammita of aooh 
voloanos condst of masses of trachyte and lavs upheaved by elastie 
Ibicea and traversed by v«na. The permanency of their aetif» 
gives ns reason to infer great complexity of structure. They havc^ 
so to speak, an individual character which remuna unaltered for 
loi% periods of tune. Neighboring mountfuns often present tba 
greatest difierenoes in their prodnots : leadtio and feld^«thic lavas, 
obsidian with pnniice> and masses of basalt oontaJning olivine. 
They belong to the m(Ht recent terrestrial phenomena, breaking 
through almost all the sediineutoix strata, and their ]h^ii(^ and 
lava currents are of later origin than our valleya. Their life, if I 
may permit myaelf to employ tbis flgorative mode of eTpneaan, 
depends on the mannw and permanence of their oonunnnicatimi 
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inth the interior t£ tfte esrth. The; often mmtinue fin oentoriefl 
in a BtKte of T^wne, us then sadd^il; rekindled, Ukd end "bj 
iMCMming Sirf&lttras, emittliig aqoeoug yxpon, gaMB, and acadB; 
Bom^tin^ hoverer, as in the case of the Peak of Tenerifle, ire find 
that their BUnmit has already beeome a labivatoiiy of regenerated 
Bolphtir; while ibotn the sidea of the monntain tbere Btill iBsae large 
toirentR of Uva, haotltie in the lower part, but townrds tiie nppei 
part, wha« tiw'iffefHiire is lefls, (■) prwentang t£e team of obsidian 
with pmnioe. 

Sistinot from titaae vokanoB provided with permanent oraten, 
there is aaotber tdaes of TOloanie jAenomena more taretj obHerred, 
bnt partionktl; initmctiTe to the geolegist, as tliey reo^ the 
Asdent Wodd, or-the eariieet geokigiaal rerolitioiie of our pUnei 
Traohytdo mountains open euddenlj, emit IsTR and ashoB, and oIoBa 
gun, peihi^ never to reopen. Thns it was with the gigando 
monntain of Antinoia in the diain of tlie Andes, and wiib the 
Monte EpomQo in Isohia in 1802. Sometimee mdi an outbreak 
has even taken plam in plains : as in the high platen of Quito, is 
Iceknd, at a' distance from Mount Heola, and in Enlxea, in the 
Lela&lane FieUs. Many of the upheaved isluids belong to this 
class of tranaitocy phenomena. In all these cases, the oommnaioft- 
tion with the interior of the earth is not permanoBt, and the action 
eeases as soon as th& cleft or fissure forming a tanponry channel 
chises again. Yeia? or dykes of basalt, dolerite, and porphyry, 
whieh in different parts c£ the earth tnTeise ahnoet all formations, 
and masses of syeoite, an^tic porphyry, and amygdalrad, which 
ehamcteriie the recent trsnsitaon and oldest secfimentary rooks, have 
probalidy been formed in a ^milar manner. la the youth of our 
planet, the substaaces of the interior being still fluid, penetrated 
through the everywhere fissured ontst of the globe, sometimes 
becoming scdidified in the form of rooky veins or dykes of granular 
texture, and sometimee s^oreading out in broad sheets, and resent 
tiding superimposed strata. ^Hie volcanic prodncta or rooks trans- 
mitted to us from the earlier ages of onr [Janet have not flowed in 
narrow bands like the lavas of the isolated oonical voleanos of the 
preoott time. The mixtoras of angite, txtani&rous iron, feldqiar, 
iu)d hornUende, may have been the uune at difi«arent epoobs, ecma- 



392 8TaTJ0FDBE, ADD HODC OF AOHOK 

tuBWfl ^prozimatiiig more to baaalt utd HonietimBg to tnohjte; 
uid (as we leun &Qm the knportuit researohep of Mitaoberlicli, 
aBd the anal*^ of artifioial igoeons prodoote) ohemSoal substaDcee 
m&; have united in definite propt^ona in a drystaUine form : in 
all eaaee we raoognise that eubstanoee umilaT in oompoeltion have 
arrived at the Bur&oe of the earth by very diffuent ways ; father 
aimplj upheaved, or p«tetnting throogh tempoiuy fiBsnrea; and 
that breaking through the old«r rooks (t. e. the earlitt <uddiied 
crust of the f^obe), thej have finally isHa^d as lava cairents &om 
oonloal moaotains having a permanent crater. To confonud to- 
gether phenomena so di^rent, is to throw the geol<^oal stndy of 
Tolcattoe and voloanio aotioii baok into the obaeniity from which, by 
the <ud of Domerooa compu&tive observatioHS and reseairchea, it haa 
gndoally begun to emei^. 

The question has cAen been proponnded: What is it that bums 
in voloanoa — what prodaoeB the heat which melt» and fiises together 
earths and metals f Modem ohemioal Bcience has eeeayed to answer, 
That what boms are the earthB, the metals, the alkalies themselves ; 
vii. the metalloids of those sabstanoes. The stJid and already- 
vxidiied orqst of the globe separates the surronnding atmosphere, 
with the oxygen which it contuns, from the inflammable nnozidiied 
substanoee in the interiw of onr planet : when tikose metalloids ocone 
in contact with the oxygen of the atmosphere there arises disengage- 
ment of heat. The great and celebrated chemist who propounded 
this explanation of Tolcauic phenomena soon himself relinqnisbed it. 
Observations made in mines and caverns in aU climates, and which 
in eoneert with M. Arago I have collected in a separate memoir, 
show that, even at what may be considered a veiy small depth, the 
temperature of the earth is much above the mean temperatore of 
the ObnoepheriB at the same place. A fact so remarkable, and so 
generally confirmed, connects ilaelf with tiiat which we learn 6om 
Volcanic phenomena. The depth at which, the globe may be re- 
garded as a molten -mass has been oalcnlated. The primitive csnse 
of this sabt«mu)ean heat is, as in all planets, the process of formation 
itself, the sepa^tion of the ^helically oondenung mass -from a eoe- 
mical gsseons fluid, and the cooling of the terrestrial strata at 
di&rent depths by the loss of heat parted with by radiation. AU 
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Tolcanic pbaiomena are probably the lesnlt i^ a commnnieation 
ehber pennauent or tmnment betneen the interior and exterior of 
the globe. ElastJc rapoors press tike molten oxidizing BubstanoM 
upvardg through deep fiaorea. Tolcanos might thus be termed 
intermitCing springs or fonntuns of eartby sabstanceB ; t: e. of the 
flnid mixture of metals, aUaJiee, and earths which solidiiy into hiva 
enrrenls and flow softly and tranquilly, when being upheaved they 
find a passage by whioh to esct^. Li a similar manner the 
Aadenta represented (acotxding to Plato's Fhiedon) all Tolcanio 
fiery currents as streams flowingfiom the FyriphlegethoQ. 

To tJiMO oonsidoationB and views let me be permitted to add 
another more bold. May we not find in tiiis internal heat of eor 
globe — (a heat indicated by thermometrio . experiments on the 
watera of springs rising from difierent depths, (*) as well as by our 
observations on volcanos) — a cause which may explain one of the 
most wonder&l phenomena with wbidi the study of (aea]a has 
made us acquainted ? Trojocal forms of animals, and, in the vege' 
table kingdom, ^boieaoent ferns, palms, and bambnsaoese, are found 
buied in the cold regions of the North. Everywhere, the Ancient 
World shows a distribution of organic forms at variance witb our 
|»eflent climates. To resolve so important a problem, reoonrae has 
been had to several hypotheses ; such as the approach of a comet, 
a change in tlie obliquity of the Ecliptio, and a different degree of 
intensi^ in the solar light. None of these ezpluiations are satas- 
bctoiyat once to the astronomer, the phymcist, and tlie geologist. 
For my part I willingly leave the axis of the ear^ in its place, and 
suppose no change in the light of the solar disk (fr«m whose spots a 
celebrated astronomer was inclined to explain the favorable or nn- 
&vorable harvests of partioolar years); I am tSsposed to recognize 
that in each planet there exist, indepeodentiy of its relations to Hu 
eentral body of the system to which it belongs, and independently of 
its astronomical position, various causes forthe development of heat; 
— ^processes of ozida<iim, precipitatJons and chemioal changes in the 
es^iaeity of bodies, by increase of dectro-magnetio intensity, and 
conununicataons opened between the internal and external portionB 
of the planet 

It may be that, in the Ancient Worid, exhalations of heat issuing 
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forth thiongli the many openings of the deeply fisBnred erast of the 
globe may have &voi«d, perhaps for centoriM, the growth of pahna 
«nd tiee-fems and the exktenoe of animala requiring a high t«mpe- 
ratnTO) orer entire countries where now a very difiereut climate 
preTftib. According to this view of tbiuga (a view already ludi- 
, oated by me, in a work entitled " Qeol<^U!al Esa^ on the Saper- 
pofliti<ai of BockB in both Hemiapherea"), the temperature of 
Tidoanofl would be that of the interior of the earth ; and the same 
cause which, operating throagh volcanic eraptionB, now produces 
devastating effects, might in primeval ages have clothed the deeply 
fiseored roeka of the newly oxidized -earth in every zone witli the 
meet luxuriant vegetation. 

If, with a view to explain the distribution of tn^ical forms whose 
remains are now discovered buried in northern regiona, it shonld be 
assumed that the long-hured spedea of Elephant now found en- 
closed in ice was ori^nalty ktdigenons in cold climates, and that 
fbrina resemblisg the same leading type may, as in the case of lions 
ftnd lynxes, have been able to live in wholly different climates, still 
this manner of solving the difibml^ presented by foasil remains 
cannot be extended so as to apply to v^etable [wodactians. From 
reasons mth vhlob the study of vegetable physiology makea ua 
acquainted, PaUna, Moaacese, tmd arborescent Monocotyledones, are 
incapable of supporting the deprivation of their appendicular oigana 
whioh would be caused by the present temperature of our northern 
regions; and in the geological problem which we have to examine, 
it spears to me difficult to aeparate vegetable and animal remains 
from each other. The same mode of explanation ought to compre- 
hend both. 

I have permitted myself at the conclusion of the present dis- 
cusuon to c»nnect ^th &ota collected in different and widely sepa- 
rated coontries some uncertain and bypothetdcal conjectures. The 
philosophical stndy of Nature rises beyond the requirements of a 
simple description of Nature : it doea not conust in a sterile acca- 
mulation of isolated fiicts. It nuty sometimes be permitted to the 
active and curious mind of man to stretch forward from the present 
to the still obecore fntore ; to divine that which cannot yet be 
clearly known; and thna to take pleasure in the ancient myths of 
[eology reproduced in our own days in new and varied forma. 
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ANNOTATIONS AND ADDITIONS. 

(') p. 384. — "A more comply determiTtation o/l/ie height ofa{I 

pa3is of the margin ofAe crater." 
OltmamiB, m; astronomical fellow-laborer, of Thorn, alas ! science 
has been, eaily deprived, re-calenlated the baHonetric measurements 
<rf YeeiiTins referred to in the preceding memoir (of the 22d and 
2&tb of November and of ibe 1st of December, 1822), and has 
compared tlie reaulto vith the meastuements which have been com- 
manicat«d to me in manuscript by Lord Minto, Yisconli, Mouticelli, 
BrioBohi, and Ponlett Scrope. 

A. Bpcca del Palo, tin kigheit and t^htrn JUiirjvi of tilt Craitr of VatKou. 
Toiiei. Eng. ft. 
Sausaare, laromelrio meBsurement computed in 1773, pro- 

bBblj by DelDc's formula ■ ■ . • ■ ■ • 609 — 3894 

Poll, 1794, baromBtrio 606 — 3875 

Bieislak, 1704, barometric (but, lite Poli, ihe fiamula em- 
ployed nncectain) _-.-... 613- — 3020 
Gay-Laessc, Leopold ran Bucb, aod Humboldi, 1805, baro- 
metric computed byLBi)lBce't(fDrtniilCi,as are slao all iIm 
bBromelric resolts wbich follow .... - 603 , — 3856 

Brioachi, ISlO.-trigoQomaliio 638 — 4080 

ViscoQtj, 1816, irigOQomatrio 62S — 3977 

Loid Hinto, I83S, barometric, often lepeaied • • - 621 — 3971 
Pouletl Scrape, IS22, baromelric, eomswhat nncerlain, from 
ihe proportion between the diameter) of ihe tube and 

d«tern being unknown - - - - • • - - 604 — 3863 

Montkelli and CoTelli, 1822 624 — 3900 

Humboldt, 1823 639 — 4032 

Most probable result, 317 lDiBes,ot 2037 English fe^t, above the Hermit- 
sge; or 625 toises, or 3906 English feet, above ih* level of the sea. 
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B. Tlu imat and Simthrrn Uargm oftht Craier, apponU to BonJie Tre Can. 
ToiKi. Eog, R. 
Alter the eraptioii of 1794, ihia edge became 400 (43fl 
Eag.) fed lower than Ihe Rocoa del Palo ; therefore, if 
we estimate the Jalter at 025 touM (3690 Engluh feet) SG9 — 3574 
Gay-hauBC, I^eopold voa Bucb, and Humboldt, 1805, baro- 
metric ■ ■ S34 — 3414 

Humboldt, 1833, barometric MS — 3491 

C. &igUitfllieC0iitafaceriaiiuidithiCraUT,whidifeamtm 
■ tUiiief Odabtr, 1823. 

Toiiea. Eng. ft. 

Lord Minio, baiometrio 650 — 4156 

BciOBcbi, trieoDometric, according to difiiw«nt eomlrioation* 

oither eae — 40M 

Or 641 — 4098 

Probable flnal tesult, ibr the height of the aboTe^uentionsd coue of MOrue, 
646 toiiKW,oi 4130 EoslUh feet. 

D. PuMa Natont, kifhat nmmnt of tlu Somma. 

ToiM*. Eng. ft. 
Scbuckburgh, 1794, baiomatiic piobabi; oomputed b; bia 

own fotmuJB S84 — 3734 

Humboldt, 1833, faarometiio, Lsplace'i fbrmuta - • 936 — 3747 

E. Plam of UK Jlria del CoBaHo. 

ToiM.. Eug. ft. 
Humboldt, 1822, tarometric 403 — 2577 

F. Fool oftht Cant ofjilia. 

ToIhi. Eng. ft. 
Gar-Luuac, Leopold v<Ki Bach, and Humboldt, 1809, boro- 

motric 370 — 2366 

Humboldt, ies», barometric 388 — 2481 

G. Bermitage M Sahatert. 

Toiiei. Bog. ft. 
Qay-Lasrac, Leopold von Buoh, and Humboldt, 1805, baro- 

tnotrio 300 — 19IB 

Loid ifinto, 1832, barometric 307,9 — 1960 

Hmuboldt, 1822, barometric repeated .... 308.7 =— 1974 

Part of my measurements have been printed in Montdoelli's Storia 
de' fenomeni del Veaavio, avyennti n^li anni 1821-1823.|p. 115; 
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but tte neglected correction for the height of the mercury in the 
cistern has somewhat disfignred the reBults as IJiere published. 
"When it is remembered that the Iresalta given in the above table 
were obtained with barometers of very different conBtructions,' at 
Tanous hours of the day, With winds from very different quarters, 
and on the unequally heated declivity of a vdcauo, in a locality in 
which the decrease of atmospheric temperature differs greatly from 
that which is supposed in our barometric formnlse, — the agreement 
Trill be found to be as great as could he expected, &nd quite satis- 
fectory. 

My measurements in 1822, at the time of the Congress of Yeromi, 
when I accompanied the late King of Prussia to Naples, were made 
■with more oare and under more favorable cirenmstances than those 
(rf 1805." IH&rences of height are besides always to be preferred 
to absolute heights, and tikese show that, since 1794, the difference 
between tte heights of the edges of the cratet at the Rocca del Palo 
and on the side towards Bosche Tre Case h;is continued almost the 
same. I fbnnd it in 1805 exactly 69 toises (441 Englid feet), and 
in' 1822 almost 82 toises (524 English feet).' A dislinguiBhed 
geologist, Mr. Poulett Sorope, found 74 toises (4t3 English feet), 
although the absolnte heights which he astdgns to the two sides of 
the crater appear to be rather too small. So little variation in a 
period of twenty-eight years, in wHah there were sach violent oom- 
motions in the interior of the crater, is certainly'a striking pheno- 
menon. 

The height attiuned by cones of 8cori» rising ftom the floor of 
the crater of Yesuvius is also deserving of particular attention. In 
1776, Schuckhnrgh fonnd such a cone 615 toises, ot 3032 English 
feel^ above the surface of ihe Mediterranean i according to the mea- 
gurements of Lord Minto (a very accurate observer], the cime of 
scoriae which fell in tm the 22d of October, 1822, even attiuned the 
height of 650 toises, or 4156 English feet. On both occasions, 
therefcve, the height of the cones of soorise in the crater snrpassed 
that of the high^t part of the margin of the crater. When we 
compare together the measurements of the Rocca del I^o from 
1773 to 1822, we are almost involuntarily led to entertain the bold 
conjecture that the north mar^n of the crater has been gradually 
34 
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npTaifled l^ BabtemneaQ foives. The acoordukce of the three meft- 
BoremBntB b«tvreen 1773 tuid 1805 is almost as strikmg w that of 
those taken bom 1816 to 1822. In the lattw period, we oaoiwt 
dcTDbt the height being from about 621 to 629 toises (3970 lo 4022 
English feet). Are tlie measonments made from thirty to fwtj 
years earlier, vhich gave only 606 to 609 tQiae8(3875 to 3894 
EngUsh feet), less certain f At scnne fdtnre day, alter longer periods 
shidl have elapsed, it will be pcweible to decide vhat is due to errors, 
of measniement, and what to an actual rise in the margin. <rf Uie 
crater. Hiere cannot be in this case any aoonmnlatioa of loose 
materials from abore. If the solid tiaohyt^like lava beds of the 
Bocca del Palo really beomne higher, we must assume them to be 
npheaved frtnu below by voloanio forces. 

My learned and inde&tigable friend Oltmanns bas placed all the 
details of the abore measuremoits befiire the public, accompanied by 
a careful critical examination of them, in the AbhandL der kSnigl. 
Akademie der Wissenstdiafien so, Berlin, 1822-1823, s. 3-20. 
May this investigation be the means of inducing geoloipsta fre- 
quently to examine hypsometrieally this low and most eaaly aooes- 
sible (except Stiomboli) of the Enropeas volcanos, so litaX in the 
course of centuries there may be obtained a frequently checked and 
accniate account cS its periods of development I 

(') p. 391. — "Where Aeprtimre U Utt." 

Compare Leopold von Buch on the Peak of Teneriffe, in hia Phy- 

Eokalisohe Beschreibnng der cauarificben Ins^, 1825, s. 213 ; and 

in the Abhandlungeu der komgl. Akademie lu Berlin, 1820-1821, 

S.99. 

(■) p. 898. — *' Walen ofipriagt ruMigfrom dtjfferaU d^pA*." 
Compare Arago in the Aonuaire da Borean des Lonjptndes pour 
1835, p. 234. The increase of temperature is in our latitndes V of ] 
Beamnnr (2° .25 of a degree of Fahrenheit) for every 113 Pariraan 
feet (120.5 Engliah feet), or 1° Fah. to 63.5 English feet nearly. 
In the Artesian boring at New Salzwerk [Oeynhausen's Bad), not 
tax from Minden, which is the greatest known depth below the level 
of the sea, the temperature of the water at 2094) Parisian feet 
(2232^ Bng.) is fiiUy 26=.2 Reanmur, or 91" Fahr. ; while Oie 
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metui temperatnre of the idr above o^af be taken at 7° .7 Btenmnr, 
ot 49°. 2 Fabr. It is very remarkable that in tbe third cantnry 
Saint Patriolos, Bishop of Pertuaa, vaaJed, by seeing the hot Bprin^ 
near Carthage, to a very jnHt Tiew reapeeting the canse of such an 
increase of heat. (Acta 8. Fatridi, p. 556,. ed. Rninartj Oosmos, 
bd. L B. 231— English edition, vol. i. p. 211.) 
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OR, 

THE RHODIAN GENIUS. 

[FIRST PWBTID IN 1795.] 



oflb^Google 



Bv Google 



THE VITAL FORCE ; 



. THE RHODIAN GENIUS. 

Tbs Syracn^ns, like the Atlieniane, bad their Poedle, in which 
npredentatdtHiB of gods and heroee, the works of Grecian and 
Italian art, adoraed the hvi&b, gloving with varied oolora. The 
peo{Je reawted Aither oontinually ; the yoniig wamora to cont«n' 
pUte the exploits of their anceators, the artiste to stody the wOrks 
of the great maatetis. Among the nuiaennis paintings which the 
KctiTe seal of the Syraoaauis had collected from the mother ooun- 
tey, there was one which, for a centniy past, had partiouUrly at- 
tracted the attention of speotstors- Some&ues the Olympian Jove, 
Gecrops, the founder of dties, ukd the heroic coQrage of HarmoditiB 
and Aristogiton, would want admirers, while men pressed in crowd- 
ed ranks aroond the picture of which we speak. Whence this pre- 
ference T Was it a rescued work of Apellas, or of the school of 
Gallimacha^ ? No ; it possessed, indeed^ grace and beauty ; hut yet 
neither in the bkncUng of the colors, nor in the character and 
style ol the entire pictiare, could it "be compared with many other 
palntangs in the Foecile. 

The multitnde (oomprehending therein many classes of society) 
often regard with astonishment and admirt^on what thej do not 
comprehend : this picture had occupied its place for a hundred 
years; hut though Syracuse oootained widiin the narrow linaitiien- 
olosed 1^ ito walla more of the genins of art than theJitUtSBnC the 
remainder of sea-saironoded ijiotly, no one had .yBicdiniRditbQ: hid- 
den metming of the design. It was even une^rAdactp )4^uitrfte)ifple 
the painting had originally belonged, for it badill)MiK n 
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a shipwreoked vessel, which was only oonjectored, &om the mei- 
dundise it oontained, to have come from Rhodra. 

On the &H«groimd of tJie {nctore, youths tmd aajdens formed a 
doeely crowded gronp. They were withoat dothing and well 
fanned, bat at the same time did not exhibit the trnae noble and 
gnoeAil proportions admired in the statnes of Fnadteles and Alo»- 
menes. Their robust Umba, ahomng the (nwes of labmions efitnis, 
sad the pnrel; teneetrial expreBsion of their deans and sorrows, 
seemed to take from tiiem everything of a diviner character, and 
to chain them ezdnsively to thdr earthly hatutation. Their hair 
was simply ornamented with leaves and field-floweiK Their arms 
were onlstretebed towards each other, as if to indicate Uieir desire of 
v^cm, bat their troabled looks were turned towards a Genios who, 
snnoonded by bri^t light, hovered in the midst. A butterfly vfas 
placed on Ins shoulder, and in his hand he held tm high a lifted 
hwoh. tnie eontouTB (£ his fnrm were scrfl and childlike but his 
l^anoe was ammated by oclestial Sie : he hxiked down as a master 
upon the youths and maidens at his ieet- Noting ebe diat was 
oharacteristio ooold be diseovend in the pictare. Some persons 
thought they could make out at its foot the letters S >nd f, from 
whence (aa antiquaries were then no leas bold in their ocnyeotures 
tJutn tiiey now are) tiiey took occasion to infer, in a somewhat 
fin«ed mama, the name of Zenodwns ; thua attributing tjte wch^ 
to a paintw ot the same name as the artist lAo at a later period 
oast the Ctdessus of Rhodes. 

The " Bhodian Gemus^" however — for such was the-name given 
to the pictare— did not want fbr eommenlators and interpreters 
in Syraoow. AmateniB of the aita, and espedally the yonnger 
amongst them, on retaming from a short viat to Coriutii or AtiieoBf 
would bave thou^^t it equivalent to renounciiig all pretenaons to 
oomvnsseurihip if they liad not been provided with some new ex- 
planation. Some regaided the iJhniua as the personifioation of 
Spiritual han, fi^hidding the enjoyment of sensual pleasures ; 
otbeis sud it was the assertion of ^e«miure <^ Beason over De- 
sire : the wiser amtmg the viUiea were rilent, and pieBaming some 
high, thoo^ yet nn<Gaeovered meaning, examined meanwhile,. wUlt 
pleasure, the simple composition of the picture. 

i.--^ ..Coogic 
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BUR, however, the question remained xmsdred. The piotnie 
had heen copied with TaiiooB additions and eent to Greece, bat not 
the kast light had been thrown on its origin ; when at length, at 
the season of the earij rising of the Sleiitdes, and.sbOD after the re- 
opening of the navigation of the Egean Sea, ships from Bhodes 
entered the pori; of Syraonse, bearing a piecions oolleotion (^ stfttnes, 
itltars^ caudelabras, and paintiagB, which Dionyuna's lore of art 
had caused to be brought togethn from difiereut parts of Greece. 
Among the paintings was one which was immediately reoogniEed as 
the ocHnpttnlon or pendent of the Bhodian (^nins : t^ dimenuons 
were the Boma, and the oololing BimUu, but in a better stftte of 
preservation. The Genius was still the central figure, but the but- 
terfly was no longer on his shonldM ; his head was dioopmg, and 
his torch extinguished and ioysrted. {Hie youths and maidens 
prewdqg around him had met and .embraced; their glauoe, no longer 
subdued or sad, announoed, on the contrary, emanoipation from re- 
strunt, and the fnlftlmesf.of long-cherished desires. 
. The SyraousMi antiquaries were already seeking to modify the 
explanatsons they had previously proposed, so as to adapt them to 
tlie newly-lurived picture, when Dionysins oommanded the latter to 
be carried to the house of Epicharmas, a philosopher of the Pytha- 
gmean school, who dwelt in a-remote- part of Syracuse called Tyche. 
Epieharmus rarely presented himself at the oourt of IHouyuus ; for 
althoogh the latter was ftaid of calling around him the most distan* 
gwsbed men from all the Greek colonial cities, yet. the philosopher 
fiiund that the proxiniity of princes takes even from men of the 
greater intellectual power part of their ^irit and their freedom. 
He devoted himself unceasingly to the study of mtnral things, 
tiicir forces or powers, the origin of animals and plants, and the 
hatiBoniona laws in accordance with which the heavenly bodies, as. 
weU as the ^^ms of hail and the flakes cJ snow, assume their dia- 
tioetive femts. Oppressed with age, and -oBable to proceed &r 
without assistance, he caused - himself to be conducted daily to the 
Fcecile, and thence to the entrance of the port, where, as he said, his 
eyes received the im^ of the boondlese and the infinil« which his 
n^iirit ever strove in Tain to apj^bend. Ee lived, bonq^ alike. 

dmhio:^, Google 



406 THE TITAL KOUX} 

by the tjruit, whose pnsenoe he avoided, uid by the lower olafises 
of the peiqtie, whom he met glndlj, and often with fiiendly help. 

Exhaostod with &tigne, he was repoedng on his cpuoh, when the 
Mwly-UTived piotore was brought to him by the command of Dio 
njshu. Care had been taken to bring, at the same time, a &ithfid 
oop7 of the " Bhodiaii Qeniaa," and the ^liloeopher desired the two 
paintings to be placed aide by side before him. Aftw having re- 
mained for some time-with his eyes fixed itpx them, and absorbed 
in thoo^t, he oilled his schoUn t4:^ether, and i^olce to th«n in the 
fidlowing terms, in a roioe which was not 'mthont emotion >— 

<* Withdraw the enrtain from the window, ^lat I may enjoy once 
more the view ai the fiiir earth animated with liring beings. Ihiiing 
uz^ yean I have reflected on the internal motiTe powers of natnre, 
and on the difibrenoss of substances : to-day, for the first time, the 
picture of the Bhodian Oenios leads me to see more clewly th^ 
irtiioh I had beftre only obscurely divined. As living beings, an 
impelled by natural dedres to salntary and &mtfal noion, bo ^e 
raw materials of inorgaiuo nature are moved by similar impulses. 
Bven in the reign of primeval night, in the darkness of ebaaa, ele- 
Btentsry prindplea or subatauoes sonji^t or Annned each other in 
obedienoe to indwelling diepositiang of ami^ or enmity. Thus tbo 
fire of heaven follows metid, iron ob^ the attractioQ of Uie load- 
atone, ambtf robbed takes up light sabstances, eaith mixes with 
eartii, salt oollects together ttata the water of t^e sea, and the add 
nunstiffe <£ the S^teria (vmxvqpHi vyfia), as wdl as the flooculent 
salt TricMtis, love the oUy of UeW In inanimate nature, all tilings 
hasten to unite with each other according to their particular laws. 
Henoe no tenestrial element (and who would due to include light 
among tbe number of soldi elemeats?) is to-be found anywhere^iu 
its pare and primidve simple state. Each as soon as formed tends 
to enter into new ocmbinations, and the art of man is needed to dis- 
j<un and present in a Beparated- etote substances which yon wonU 
seek in vain in the interior of tbo earth, and in the fluid ooeens of 
vox (xt water. In dead, inorganic matter, entire inaotrrity and repose 
reign so long «i the bonds of affinity' continue, undissolved, so li»ig 
as no third snbstuioe oomee to jcxa itself to Hie others. But even 
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iben, the action and distnrbsnoe prodaced are Boon agaia Hacoeeded 
by nnfruitftil repose. 

" It is otherwise, hoverer, when tbe some substanoeB are brongfat 
together in ^e bodies of phmta tuul animahi. In theae, the ^ital 
fbroe or power reigns sapreme, and, regardlesB of the mntnal ami^ or 
emnitj of the atoms recognised by Demoeritne, commands thonnion 
of SHbetances whlob in inanimate natore shmi each other, and sep^ 
rates those vhieh are erer seeking to enter into ocanbination. 
' " Not come nearer to me, m^ Mends; look witk me on die first 
of iba pictures beftire ns, and reoogniie jn die Bhodiaa Genius, in 
the expression of yonthfiil energy, in tlie butterfly on his shonlder, 
and in the oommanding gjanc^ of his eye, tlie symbol of vital fi»oe 
animating each individual germ d tite oi^anic creation. At his feet 
are tile earthy elements, desmng to mix and miite, oniformably to 
their particular tendencies. The Genius, holding aloft his lighted 
torch with oommiandiug gesture, ccmtrols and oonstruns them, with- 
out regard to their ancient rights, to obey his laws. 

" Now view with me the new picture which the tyrant has sent 
to me for explanation : turn your eyes-from the image of life to that 
of death. The bntterflyhas leftits former place and soars upwards; 
the extingoished torch is reversed, the head at the youth has sank : 
the spirit has fled to other spheres, and tile vital foree is dead. Now 
the youths and m^dens joyftilly join hands, Uka earthy substances 
Teeame their ancient rights: they are freed from the ehuns that 
bound them, and follow impetnoualy after Itntg restraint the impulse 
to union. Thns inert matter, animated awhile by vital force, passea 
through an iunnmerablo diversity of forms, and perhaps in the same 
substance whl(^ onos enshrined the spirit of I^rthagoras, a poor 
Worm may have enjoyed a minnentary existenee. 

" Go, Pelycles, and tell Dionysius what thou hast heard ;— and 
yon my Mends, Euryphamos, Lysis, and Scaipag, come nearer to me 
and su|^rt me; I foel that, in my weakened frame, the enfeebled 
vital power will not long hold in subjection the earthy substances, 
which reolium their andent liberty. Lead me once again to tiia 
Ftecile, and thence to the eea^kore ; soon you will collect my ashee." 

dmhio:^, Google 
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NOTE. 



I HATS noticed, in the Pre&ce to the Second and Third tMidonfl 
. (s. xiii. p. xii. English Trans.), the anhject of the republication hero 
of the preceding pa^s, which were first printed in Schiller's Hoien 
(J»hrg. 1795, St. 5, s. 9(»-96). They contain the development' of 
a physiological idea clothed in a semi-mythical garb. In the Latin 
"^phorisitaa from tbe Chemical Physiology of Plants," appended to 
my " Subterranean Flora," in 1793 — ^I had drfned tlje *' vital force" 
u " the unknown oanae which prevents the elemeutfi from following 
their ori^iud affimties." The first of my aphoriama were as follows : 
"Beram naturam si totam considcres, magunm atqne durabilei quod 
inter elementa intercedit, discrimen perspieies, qnonun altera affinita- 
tnm legibus obtemperantia, altera, vincnlis solntia; vane jnncta ap- 
parent. Qnod qnidem discrimen in elementjs ipsis eonmiqne indole 
neotiqnam positnm, qnum ex aola distribntione Bingalomm petendnm 
ease 'videatnr. Materiam segnem, brutam, inanimam earn vocamus, 
cnjus stamina seonndnin leges ohymiose affinitatia mixta snnt. Ani- 
mata atqne organica ea potiBsimnn corpora appellamns, (Jtue, licet in 
novas mntari fonnas perpetuo tendant, vi interna "quadam conti- 
nentnr, qnominns priscam sibique insitam fbrmam relinqnant. 

"Vim intfimam^ qua? chymicee affinitatas vincnia lesolvit, atqne 
obstat, quominffi elementa corpomm" libere conjnUgantur, vitalem 
vocamns. Itaqne nullum ceiidus mords critenum putredine datur, 
qua piimse partes vel stamina rerom, antiqais jnribus revocalJs, 
affinitatum le^bns parent. Goi^)onim,inanin^rum nulla putredo 
esse potest." (Vide ApHorismi ex doctrina Phyfdologije chemicte 
Piantarum, in Humboldt, Flora l^bergenns subterranea, 1793, pp. 
133-136.) 

I have placed in the mouth cf Epicharmus the above proportions, 
which were disapproved by the "acute Vieq d'Azyr, in his TnuW 
d' Anatomic et de Physiologie, t. i. p. 5, baL^^ now entertained by 
many distingoisbed persona among my friends. Reflection and con- 
tinued atndy m the domains of physiology and ohemiatiy have deeply 
-haken my earlier belief in a peculiar so-called vital force. In 1797, 



at the cloee of my work entitled " Versuche tiber die gercizte Muskd 
und Nervenfaser, nebst Yernmtbtuigen tiber den chemischeD Procees 
des Lebens in det Tbier uud Pfluuenwelt" (bd; ji. g. 430-43S), I 
&beacly declared that I by no means regarded the ezietence of such 
peculiar vital forces sm demonstrated. Since that time, I have no 
longer called peculiar forces what may possibly <»ily be tbe operation 
of the coDumrent action of the several long-known Bubetnncea and 
tkeir material forces. We may, however, deduce from the chemical 
relations of the elements a safer definition of animate and inani- 
mate substances than the criteria which arc taken from voluntary 
motion, from the circulation of fluids within solids, from internal 
appropmtjon and from the fibrous arrangemeuttt of the elements. 
Z term that an animated substance "of which the parts being 
separated by external agency alt«r their state of composition after 
the separation, all other and external relatJons continuing the same." 
Xhis definition is merely the enunciation of a feet. The equilibrium 
of the elements in animated, or or^nic matter is preserved by their 
being parts of a nhole. One organ determines another, one ^ves to 
another ita temperature and tone or disposition; in all which, these 
and no other affinities are operative. Thus in organized beings all 
is reciprocally means and end. The rapidity with which organic 
parts, separated from a complete living organism, chauge that s^te of 
combination, differs greatly, according to the degree of their original 
dependence, and to the nature of the substance. Blood of animals, 
which varies much in the difierent classes, suffers change sooner than 
the juices of plants. Funguses generally decay sooner than leaves 
of trees, and muscle more easily than the cutis, . 

Bones, the elementary structure of which has been very recently 
recognized, h^ of animals, wood in plants or tices, the feathery 
appendages of seeds of plants (Pappus), ue not inoi^auio or without 
life; but even in life they approximate to the state in which they 
are found after their separation Irom the rest of the organism. The 
higher the degree of vitality or susceptibility of an animated sub- 
stance, the more rapidly does organic, chimge in its composition ensue 
after separation. " The aggregate total of the cells is an organism, 
and the organism lives so long as the parts are active in subservience 
to tlie whole. In oppoMtion to lifeless or inorganic, organic nature 
35 
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ajtpean to be Belf-determining." (Henle, Allgemeine Anatomie, 
1841, 8. 216-219.) The tiifficolty of eati^ctorily referring tie 
Tital phenomena of organic life to physical and chemical laws cod- 
Bista chiefly ^almoat aa in the question of predicting meteorological 
processes m the atmosphere), in the ctonplication of the phenomena, 
, and in the multiplicity of simultaneougly acting forces and of the 
conditions of their activity. 

I have remained faithful, in " Cosmos," to the same mode of view- 
ing and representing what are called " Lebenskrafte," vital forces, 
and vital affinities (Pulteney, in the Transact of the Royal goc. of 
Edinburgh, vol. xvi. p. 305), the formation-impulse, and the active 
principle in organisation. 1 have said, in Cosmos, bd. i. a. 67 
(English ed. vol. i. p. 62), "The myths of imponderable matter 
and of vital forces peculiar to each organism have complicated and 
perplexed tiie view of nature. Under different conditions and forms 
of re4X)gnition, the prodigious mass of our experimental knowledge 
has progressively accumnlaled, and is now enlarging with increased 
rapidity. Investigating reason essays from time to time with vary- 
ing success to break through ancient forms and symbols, invented to 
effect the subjection of rebellions matter, as it were, to mechanical 
constructions." Farther on, in the same volume (p. 3S9 English, 
and 367 of the original), I have said, "In a physical description of 
the universe, it should etill be noticed that the eame substances which 
compose the organic forms of plants and animals are also found in tbe 
inorganic crust of the gl.obe ; and that the same forces or powers which 
govern inorganic matter are seen to prevail m organic beings like- 
wise, combining and decomposing the various substances, regulating 
the forms and properties of organic tissues, but acting in these cases 
under complicated conditions yet unexplidned, to which the very 
vague terms of ' vital phenomena,' ' operations of vital forces,' have 
been assigned, and which have been systematically grouped, accord- 
ing to ando^es more or less happily imagined." (Compare also the 
critical notices on the* assumption of proper or peculiar vital forces 
in Sohleiden's Botanik ^s inductive Wissenchaft (Botany as an 
inductive Science), th. i. s. 60, and in the recently published ex- 
oellent Untersuchungen (iber ibierische Elektricitilt (Researches on 
Animal Electricity), by Eniil du Bois-Rojmond, bd. i. s. xxxiv.-l.) 
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PLATEAU OP CAXAMARCA, 

THE ANCIEN*r CAPITAL OP THE INOA ATAHTJALLPA. 

Afteb a residence of an entire year on the crest of the cbain of 
the Andes or Antis, (') between 4° north and 4° sonth latitade, 
in the high pluna of New QranadB, Pastoe, and Quito, whose mean 
elerations range between 8500 «nd 12,S0O En^iah feet, we njoioed 
in descending gradually through the milder climate of the Qtuna- 
yielding forests of Loza to the pltuns of the t^per part of the course 
of the Amafons, a terra incognita rich in magnifioeat vegetaticoi. 
The small town of Loxa has given its name to the moat efficaoiooB 
of all the speciea of medicinal Fever Bark: Quins, or CascarilU finit 
de Loxs. It is the precious production of the ixee which we have 
described botanically as Cinchona condaminea, but which, under the 
erroneous impression that all the kinds of the Qnina or fever bark 
of commerce were famished by th« same species of tiee, had pre- 
viously been called Cinchona officinalis. The Fever Bark was first 
brought to Enrope towards the middle of the sevent^nth century, 
either, as Sebastian Badus asserts, to Alcala de Henaies in 1632, or 
to Madrid in 1640, on tbe arrival of the wife of the TioeVoy, ths 
Countess of Cbinchon, (') who hod been cured of intermittent fbver 
at Lima, accompanied by her physician, Juan del Vego. The trees 
which yield tite finest quality of Qnina de Loza ue found from 8 to 
12 miles to the south-east of the town, in the mountains of Uritu- 
sin^, Villonaco, and Bnmi«taua, growing on mica«late and gneiss, 
at very moderate elevations above the level of the sea, being between 
6400 and 7200 {5755 and 7673 English) feet, heights about equal 
respectively to those of the Htapice on the Grimsel and the Pass ot 
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the Great St. Bernard. The proper hotmdarieB of the Quiiia'WOods 
in thii qoarter are the small rivers Zamora and Cachiyacn. 

The tfee ie cut down in its first flowering season, or in the fourth 
cor seventh year of its age, according as it has spnmg from a vigor- 
ous root-eboot, or from a seed : we heard with astonishmeBt that, at 
the period of my jonrney, according to official computations, the 
oolleotors of Qoina (OascarilleroB and Caeador^ de Qnina, Qoina 
Hunters) only brought in 110 hundred weight of the Bark of the 
Cinchona condaminea annnally. None of this predons store found 
its way at that time into commerce; the whole was sent from the 
port of Payta on tiie I^cific, round Cape Horn to CWiz, for the nee 
of the Spanish court. In. order to furnish Uiis small quantity of 
11,000 Spanish poands, dght or nine hoodred trees were cut down 
every year. The older and thlclier stems haye become mere and 
mise scarce; but tlie luxuriance of Yegetati<m is such that the 
younger trees, which are now reSMted to, though -only 6 inches in 
diameter, often attain from 53 to 64- Enj^ish feet in height. IDiis 
beautifol tree, which is adorned with leaves above 5 English inches 
long and 2 broad, growing in dense woods, seems always to aspire to 
rise above ite neighbors. As its upper branches wave to and ho in 
the windj their red and shining foliage produoes a strange and pecu- 
liar effect recoguiiable from a great distance. The mean tempera- 
ture in the woods where the Cinchona condaminea is found, langes 
between 124° and 15" Beaumur (60''.2 and 66° .8 Fahrenheit), 
which are about the mean anniial temperatures of IWence and the 
Island of Madeira; but the extremes of heat and cold observed at 
these two stations of the temperate zone are never felt wound Loxa. 
Comparisons between the climates of places, one of which is idtuatcd 
in an elevated tropical plain, and the other in a higher parallel of 
latitude, can be ftom their nature but little satisfactory. 

In order to descend south-sonth-eaet from the mountain knot of 
Loxa to the hot Valley of the Amazons, it is first necessary to pass 
over the Paramo* of Chulucanas, Quamani, and Yunoca — moontiun 
wildernesses of a peculiar character of which we have already spoken, 
and to which, in the southern parts of the Andes; the name of Puna 
(a word belonging to the Quichna language) is given. They mostly 
rise above 9500 (10,125 English) feet; they are stormy, often en- 
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veloped fordays in dense miBt, or vidted by violent and formidable 
showers of hail — consistjiitg not merely of hailstoneB of difierent 
Bpherical fonns, nsoally a good deal flattened by rotation, li«t also 
sometJmeB of lese regular forms, t^e hiul having run together into 
thin platee of ice (papa-cars) which cut the &ce and hands. At 
such times, I have oocasicmally seen the thermometer sink to 7° or 
5° BeaumuT (17° .8 and 43°. 2 Fahr.), and the electric tensioa of 
the atmosphere, measured by Volta's electrometer, pass In a fbw 
minutea from positive to negative. When the temperature ^ks 
below 5° Reaumnr(43°.2 Fahrenheit), snow fells in large and thinly 
scattered flakes. The vegetation of the Paramos has a pecnli» 
physiognomy and chatacter, from the absence of trees, the short 
close branch^ of the smallJeaved, myiHe-like shrubs, the large sized 
and nnmeions blossoms, and the perpetual freshness of the whole 
from the constant and abundant supply of moisture. No zone of 
alpne vegetation in the temperate or cold parts of the globe can 
well be compared with that of the Parainos in the tropical Andes. 

The impresraons prodaced on the mind by the natnral characters 
of these wildernesses of the Cordilleras are heightened, in a remaii- 
able and unexpected manner, from its being in ihoee very regions 
that we still see admirable remains of the gigantic work, the arti- 
ficial rood of the Ineas, which formed a line of communication through 
all the provinces of the Empire, extending over a length of more 
than a thousand Knglish geographicU miles. We find, placed at 
nearly equal distances i^iart, etationB consisting of dwelling houses 
built of well-out stone ; they are a kind of Caravanserai, and are 
called Tambos and sometdmes Inca-pilca (from pireea, the wall 7). 
Some of tliem are surrounded by a kind of fortificatiou ; others were 
coustmcted for baths, with arrangements for conducting hot water ; 
the larger were designed for the use of the iitmily of the Monarch 
himself. I had previously seen iueasnred, and drawn with care, 
buildings of the same kind in a good st&te of preservation at the foot 
of the volcano of Gotopasi, near Gallo. Pedro de Gie{;a, writing in 
the 16A century, called them " Aposentoa de Mulalo." (*) In the 
pass between Alausi and !Loza, called the Paramo dd Assuay — (a 
much frequented route across the Ladera de Cadlud, 14,568 French 
or 15,526 English feet above the level of the sea,-or almost equal 
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to die h^ght of Mont BIauc)— u we wen leading onr heavily laden 
mnlee with great difficult thnxigh the marshy gnnmd on the ele- 
vated plain del Pnllal, onr eyea meanwhile were oontinnaJIj dwell- 
ing on the grand renuuns of die Inca'a road, wliich with a breadth 
of twenty-one English feet ran by onr ude for above a German 
mile. It had a deep nnder-strootare, and was fiaved wiUi well-«nt 
blocks of blftokish tn^porphyiy. Nothing that I had seen of the 
remains of Koman roads in Italy, in the sonth of France, and in 
Spain, was more impodng than these works of the andent Pern- 
tians, which are moreover sifiiated, according to my barmnetrio 
meaenrementa, at an elevation of 12,440 (13,258 English) feet above 
the sea, or more than a thousand feet hi^ier than t^e sammit of 
the Peak of Teneiiffe. The mina of what is called the Palaoe of 
the Inca Tnp&c Ynpanqui, and which are known by the name of the 
" Paredones del Inca," are situated at the same elevation on the 
Anuay. Proceeding from thence te the southward towards Cuenca, 
the road leads to the eunall bnt well-preserved fortress of GaSar, (*) 
belonging probably to the same period, that -of Tupac Ynpanqni, 
or to that of his warlike son, Hnayna Capac. 

We saw stQl finer remains of the old Pemvian artificial roads on 
the way between Loza and the Amaaona, at the Baths of the Incas 
on the Paramo de Ghnlncanas, not &r from Gnancabamba, and in 
the neighb<a-hood of Ingatambo, at Pomahnaca. These last named 
remains are at a so much lower elevation, that I found the difference 
of level between the Inca's Road at Pomahnaca and that on the 
Farama del Aasoay upwards of 9100 (about 9700 English) feet. 
The distance in a straight line is, by astrmomically determined lati- 
tudes, exactly 184 English geographical miles, and the -ascent of the 
road is 3500 (3730 Enghsh) feet greater than the heighfof the Pass 
of Mount Cenis above the Lake rf C<flno. There aie two great arti- 
ficial Peruvian paved roads, or systems of roads, covered with flat 
stones, or sometimes even with cemented gravel (") (Macadamized); 
one passes through the wide and arid plain between the Pacific 
Ocean and the chain of the Andes, and the other over the ridges of 
the Cordilleras. Mile-stones, or stones marking the distances, are 
often found placed at equal intervals. The road waa conducted 
across rivers and deep ravine by three kinds of bridges, Stone, wood, 
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and rope bridges (Puentes de Haitiaca or de Maroma), and there 
were also aqueducts, or arrangeioMtB for bringing water to the Tam- 
boS (hoBtebies or c&raTauserais), and to the fortrcBfies. Botb BjstemB 
of roads were directed to tbe central point, Ouzco, the seat of govcm- 
ment of the great empire, hi 13" 31' South latitude, and which is 
placed, according to Pentland's map of Bolivia, 10,C76 Paris or 
11,378 English feet above the level of tbe sea. As the Peravifins 
employed no wheel Borriagea, and tbe roads were consequently only 
designed for the march of troops, for mes carrying burdens, and for 
lightly laden lamoe, wc find them occasionally interrupted, on account 
of the steepness of the mountiuns, by long flighte of steps, provided 
with resting places at snitable intervals. Francisco Hzarro and 
JH^f) Ahnagro, who on their distant expeditions used the military 
roads of the Incus with so much advantage, found great difficulties 
for tie Spanish cavalry at the places where these steps occurred. (') 
The impediment presented to their march on these occa»ons was so 
much the greater, beoause, in the early times of tbe Conquiata, the 
Spaniards used only horses instead of the caref\illy treading mule, 
who in the difficult parts of the moimtains seems to deUberate on 
every step he takes. It was not until a later period that mules were 
employed. 

Sarmlento, who saw the. Roads of the Incas whilst they were still 
in a perfect state of preservation, asks,in a "Relacion" which long 
lay unread, buried in the IJbrary of tbe Escurial, "how a nation 
unacquaiiited with the ukc of iron could have completed such grand 
works in so high and rocky a region ('Caminos tan grandes y tan 
sovervios'), extending from Cuzco to Quito on the one band, and to 
the coast of ChiU on the other? The Emperor Charles," he adds, 
" with all his power, oould-not accomplish even a part of what the 
well-ordered Government of the Incas effected through the obedient 
people over whom they mled." Hernando Pizarro, the most educated 
and civilized of the tiiree brothers, who for his misdeeds suffered a 
twenty years' imprisonment at Medina del Campo, and died at last, 
at a hundred years of age, "in the odor of sanctity," "en olor do 
Santidad," eKclaims; "In the whole of Cbristendom there are no- 
where such fine roads as those which' we here admire." The two 
important capitals and seats of government of the Incas, Cueco and 
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Quito, are 1000 English geographical miles apart in a etraight line 
(S8.E., NN.W.), without reckoning the many windings of the 
waj; and including the windlngSj the distance is estimated by Ow- 
cilasao de la Vega and other Conqnistadoree at " 500 leguas." Not- 
withstanding the great distance, we learn, from the well-confinaed 
testimony of the licentiate Polo de Ondegardo, that Hnayna Capac, 
whose father had conquered Qnito, caused some of the building 
materials for the "princely buildings" (the housM of the Incas) in 
the latter city, to be brought frcnn Cuzco. 

When enterprising races inhabit a land where the form of the 
gronnd presents to them difficolties on a grand scale which they 
may encounter and overcome, this contest with nature becomes a 
means of inisreaEung their strength and poww as- well as tJieir 
courage. Under the despotic, centraQzing ^stem of the Inca-mle, 
secnrity and rapidity of commnnicati<Hi, especially in the movement 
of troops, became an important necessity of government. Hence 
the constraetion of artificial roads on so grand a scale, and hence 
also the establishment of a highly improved postal system. Among 
nations in very difierent stages of cultivation, we see the national 
activity display itself with pecnliar predilection in some particular 
directions, hut we can by no means determine the general state <tf 
culture of a people from Uie striking developmeut of such particular 
and partial activity. Egyptians, Greeks, (') Etruscans, and Bomans, 
Chinese, Japanese, and Hindoos show many interesting contrasts in 
these respects. It is difficult to pronounce what lengtb of time may 
have been required for the execution of the Peruvian roads. The 
great works in the northern part of the Empire of the Incas, in the 
highlands of Quito, must at all events have been completed in less 
than 30 or 35 years, i*. e. within the short period intervening be- 
tween the defeat of the Euler of " Quitn" and the death of Huayna 
Gapac, but entire obscurity prevails as to the period of the forma- 
tion of the Southern, uai more properly speaking Peruvian roads. 

The mysterious appearance of Mauoo Capac is usually placed 400 
years before the landing of Pizarro in the Island of Puna (1532), 
therefore towards the middle of the 12th century, almost 200 years 
before the foundation of the city of Mexico (Tenochtitlan) ; some 
Spanish writers even reckon, instead of 400, 500 and 650 years 
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between Manco Capac aad Pizarro. But tlie history of the Empire 
of Pern only recognizeB thirteen ruling prinoee of the IncaJynas^, 
a nDtnber which, aa Prescott very justly remarks, is not sufficient to 
occupy BO long an interval as 550 or even 400-yeare. QnetzalcoatI, 
Bots^oa, and Manco Capac are the three mythical forms with 
which the egmmencements of civilization among the Aitecs, the 
MuyBcas (more properly ChJbchas), and the Peruvians, are connect- 
ed. QnetzalcoatI, bearded, clothed in blaek, a high-priest of Tula, 
subsequently a penance-performing anchorite on a mountain near 
Tlazapuchicatco, comes to the highlands of Mexico from the coast 
of Paunco ; therefore, iix>m the eastern coast of Anahuac. Botschica, 
or rather Nemterequeteba (») (a Buddha of the Muyscas), a mes- 
senger sent by the Deity, beaj^ed and wearing long garments, arrives 
in (he high plains of Bogota from the grassy steppes east of the chain 
of the Andes. Before Manco Capac, a. degree of civilization already 
prevailed on the pictnresque - shores of the Lake of Titicaca. The 
strong fort of Cnzco, on the hill of Sacaahuaman, w^ formed on the 
pattern of the older oonstruotious of Tiahnanaco. In the same man- 
ner, the Aztecs imitated the pyramidal structures of the Toltecs, and 
these, those of the Olmecs (Hulmecs); and, gradually ascending, we 
arrive, still on historic ground in M-exico, as far back as the sixth 
century of our. era. According to Siguenza, the Toltec step-pyramid 
(or Teocalli) of Cholula is a repetition of the form of the Hulmec 
step-pyramid of Teotihuacan. Thus, as we penetrate through each 
successive stratum of civilization, we arrive at an earlier one; and 
national self-consciousness not having awoke' simultaneously in the 
two Continents, we find ia each nation the imaginative, mythical do- 
main always immediately preceding the period of historic knowledge. ; 

Notwithstanding the tribute of admiration which the first Con- 
quistadores paid to the roads and aqueducts of the Peruvians, not 
on^ did they neglect the repair and preservation of both th^e classes 
of useful works, but they even wantonly destroyed them ; and this 
still more towards the sea-coast (for the sake of obtaining fine cut 
stones for new buildings; and where the want of water consequent 
on the destruction of the aqueducte has rendered the soil barren) 
than on the ridges of the Andes, or in the deei^Ieft valleys by 
which the mountain chain is intersected. In the long day's journey 
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from the syenitjo rocks of Zaulaca to the Valley of San Felipe (ridi 
in fossils, and Bitoatcd at the foot of the icy Paramo de Yamoca), 
we were obliged to wade through the Uio de Gnancabamba (which 
flows into the AmaKinH) no leas than twenty-seven times, on account 
of the windings of the stream ; wbilo we continaally saw near ns, 
nmning in a straight line along the side of a steep precipice, the 
remains of the high-built road of the Incas with its Tambos. The 
momit^n torrent, though only from 120 to 150 English feet broad, 
was so strong and rapid that, in fording it, onr heavily laden mnles 
were often in danger of being swept away by the flood. They car- 
ried onr manuscripts, onr dried plants, and all that we had been 
collecting for a year past. Under such oircnmstances, one watches 
from the odier ude of the stream with very ansious suspense until 
the long tnun of eighteen or twenty beasts of burden has passed in 
safety. 

The same lUo de Guaneabandu, in the lower part of ite course, 
where it has many tails and rapids, is made to serve in a very singa- 
lar manner for the conveyance of correspondence with tbe~ coast of 
the Pacific. In order to expedite more quietly the few letters from 
Trurillo which are intended for the provinoe of Jaen de Bracamoros,- 
a "shimming courier," "cl correo que nada," as he is called in the 
country, is employed. This post messenger, who is usually a yoong 
Indian, swims in two days from Pomahuaca to Tomependa, firat by 
the Rio de Chamaya (the name given to the lower part of the Bio 
de Gnancabamba), and then by the Amazons. He carefully places 
the few letters entrusted to him in a large cotton handkerchief, which 
he winds round his head in the manner of a turban. When he 
comes to waterfalls, he leaves ihe river, and makes a circuit throngh 
the woods. In order to lessen the fatdgne of swimming for so long 
a time, he sometimes throws one arm round a piece of a very light 
kind of wood (Ceiba, Palo de balsa), of a tree belonging to the &- 
mily of Bombaceie. Sometimes also a friend goes with him to bear 
him company. The pair have no concern abont provisitms, as they 
are always sure of a hospitable reception in any of the scattered 
huts, which are abundantly sumiunded with froit trees, in the beau- 
tiful Huertas de Puoara and Cavico. 
. Happily, the river is free from crocodiles, which, in the upper part 
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of tke Amazons, are first met with below die cataraotB of ilajasi. 
^ese HBwieldy and slothfnl monsters geDerallj prefer tlie. more 
tranquil waters. Aocordiug to my measurements, the Bio de Cha- 
maya, from the Ford (Paso) de Pnoara to the place where it enters 
the Amaions River below the village of ChoroB, has a fall (>) of 
1668 (1778 English) feet in the short space of 52 English geograph- 
ioal miles. The Governor c^ the province of Jaen de Braeamoros 
assinred me that letters carried by this rangular water-post were rarely 
either wetted or lost Soon after my return to Europe from Mexico, 
I received, in Paris, letters from Tomependa, which had been sent 
in the maimer above desonbed. Several tribes of wild Indians, liv- 
ing on the banks of the Upper AJuanms, nuke their journeys in a 
similar manner, swimming down the stream sociably in parties. I 
had the opportunity of seeing in this manner, in the bed of the river, 
the heads of thirty or fbr^ persons (men, women, and chitdren), of 
t^ tribe or tJie Xibaros, on their arrival at Tomependa. The 
"Gorreo que nada" returns by land by' the difilcnlt route of the Pa- 
ramo del Faredon. 

On approaching the hot climate of the baan of the Amazons, the ' 
eye is cheered by the aspect of a beautdful, and occasionally very 
luxuriant vegetation. We had never before, not even in the Cana- 
ries, or on the hot sea^coast of Cnmana and Ctuaocas, seen finer 
orange trees than those of the Huertas de Pucara. They were' prin- 
cipally the sweet orange (Citrus anrantinm, BJsso), and less fre- 
quently the bitter or Seville' orange (C. vulgaris, Bisso). Laden 
with many thousands of their golden fruits, they att^n & height of 
axtj or sixty-four English feet; and, instead of ronnded tops or 
orowns, have aspiring bruiches, almost like a laurel or bay tree. 
Not far fr^m thence, near the Ford of Oavico, we were surprised by 
a very unesped^d sight We saw a grove of small trees, only about ' 
^htecn or nineteen English feet high, which, instead of green, had 
apparently perfectly red or rose-colored leaves. It was a new spe- 
cies of BougainviUsea, a genus first established by the tMei Jussieu, 
from a Brazilian specimen in Commerson's herbarium. The trees 
were almost entirely without true leaves, as what we took for leavcB 
at a distance, proved to be thickly crowded bracteas. The appcarMice 
w»a altogether different, in the purity and freshness of the color, 
36 
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from die aatnmiul tmts which, in maaj of oar foreit trees, Stdtm 
the woods of the temperate EOiie at the season of the fall of the leaf. 
A single speciee of the South Afiicttn family of Proteaoese, Bhopala 
ferroginea, deaoendB here from Ijie cold heighte of the Paramo de 
Yomooi to the hot pl^n- of Chamaya. We often found here the 
Porlieria hygrometrica (belong^g to the Zygophylleie), which, by 
the closing of the leaflets of its finely pinnated foliage, foreteU an 
impending change of weather, uid especially the approach of rain, 
much better than any of the Mimosacese. It very rarely deceived na. 
We fonnd at Chamaya rafts (balsas) in readjness to convey us to 
Tomependa, which we desired to viMt for the purpose of determining 
the difference of longitode between Quito and the mouUi of the 
Chinchipe (a determination of some importance to the geography 
of South America, on account of an old observation o/ La Gonda- 
mine). C") We slept as usual under the open sky on the sandy 
shore (Flaya de Guayanchi) at the confluence of the lUo de Cham- 
aya with the Amaiona. The next day we embarked on the latter 
river, and descended it to the Cataracts and Narrows (Pongo, in the 
Quichua language, from puncu, door or gate) of Rentema, where 
rocks of coarse-gr^ed sandstone (conglomerato) rise like towers, 
and form a rocky dam across the river. I measured a base line on 
the flat and sandy shore, and found that at Tomepcnda the after- 
wards mighty River of the Amazons is only a little above 1386 
English feet across. In the celebrated River Narrow or Pongo of 
Mauseritche, between Santiago and San Borja, in a mountain ravine, 
where at some points the overhanging rocks and the canopy of 
foliage forbid more th^n a very feeble light to penetrat«, and where 
all the drift-wood, consisting of a countless number of trunks of 
trees, is broken and dashed in pieces, the breadth of the stream is 
• nnder 160 English feet The rocks by which all these Pongos or 
Narrows are formed, undergo many changes in the course of centu- 
ries. Thus a part of the rocks forming the Pongo do Rentema, 
spoken of above, had been broken up by a high flood a year before 
my journey ; and there has ever been preserved among. the inhabit- 
ants, by trsditioH, a lively recollection of the precipitous fall of the 
then towering .masses of roek along the whole of the Pongo — an 
event which took place in the early port of the eighteenth century. 
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This fall, and the omseqnent blocking np of the channel, arreBted 
the flow of the stream; and the inhabitants of the yillage of Pnyaja, 
situated below the Pongo de Kentema, saw wiHi alarm the wide 
river-bed entirely dry; but after a few hours the waters again forced 
their way. Earthquake movements' are not sappoeed to have occa- 
«oned this remarkable oconrrence. The powerful stream appears to 
be, as it were, incessantly engaged in improving its bed ; and some 
idea of tie force which it exerts may be formed from the circtun- 
staace that, notwithstanding its breadth, it is sometimes so swollen 
aa to rise more than 26 English feet in the conrso of twenty or thirty 
hours. 

We remained for seventeen days in the hot valley (f the tipper 
MaraBon or Amazons. In order to pass from thence to the shores 
of the Pacific, the Andes have to be crossed at the point where, be- 
tween Micuipampa and Caxamarca (in 6° 57' S. lat. and 78° 34' W. 
long, from Greenwich), they are intersected, according to my obser- 
vation, by the magnetic equator. Ascending to a still higher eleva- 
tion among the mountains, the celebrated ulver mines of Chota are 
reached, and from thence with a few interruptiens the route descends 
until the low grounds of Peru are 'gained; paswng intermediately 
over the ancient Cazamarca, where 313 years ago the most sangui- 
nary drama in the annals of the Spanish Conqnista took place, and 
also over Aroma and Gangamarca. Here, as almost everywhere in 
the Ghiun of the Andes and in the Mexican Mountuns, the most 
elevated parts are picturesquely marked by tower-like outbreaks of 
porphyry (often columnar), and trachyte. Masses of this kind g^ve 
to the crest of the mountains sometimes a cliff-like and precipitous, 
and aometjmes a dome-shaped character. They have here broken 
through caloareons rocks, which, both on this and on the northern 
side of the Equator, are largely developed ; and which, according to 
Leopold von Buch's researches, belong to the cretaceous gronp. 
Between Guambos md Montan, 12,000 French (12,790 English) 
feet above the sea, we found marine fessila (") (Ammonites, nearly 
fifteen English inches in diameter, the large Fectan alatus, oyster 
shells. Echini, Isocardiaa, and Es<^ra polygona). A species of 
Gidaris, rfiich, according to Leopold von Boch, cannot be distin- 
guished from that which Brongniart found in the lower part of the 
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chalk Beiiee at the Perte du Rhone, was collected by as, both at 
Tomependa in the basn of tlie Amaxons and at Micuipampa — eta- 
tions of which the elevatioiu difier 9900 (10,fi&l Engliah) feet. In 
a similar manner, in the Amnich Chun of the Canoaoan DagbeBt&n, 
tiie cretaceons beds rise from the bonks of the Sulak, which are 
hardly 630 EngliBh feet above the sea, to a heiglit of fiiUy 9000 
(9592 En^isb) feet on the TBchunnm; while on the snmmit of the 
Sohadagb Moontain, 13,090 (13,950 English) feet high, the Ostrea 
difatviana (Oiildf.) and the same cretaceoos beds are again found. 
Abieh's ezoellent obaeirations in the Gancasos would thus app^ 
to have confirmed in the moat brilliant manner Leopold von Bnch'B 
geological views on the mountMn development of the cretaceous 
group. 

From the lonely graung fkrm of Hontan, surrounded by herds of 
lamas, we ascended more to the sooth the eastern declivity of the 
Cordilleras, and arrived as night was closiDg in at an elevated plain 
where the argentiferons mountain of Oualgayoc, the principal site of 
the celebrated silver mines of Chota, afforded us a lemarkable 
spectacle. The Cerro do Gualgayoc, separated by a deep-deft 
ravine or valley (Qaebrada) from the limestone mountiun of Gor- 
molatsche, is an isolated mass of silicious rock traversed by a 
multitude of veins of silver which often meet or intersect, and 
terminated t<i the north and west by a deep and almost perpen- 
dicular precipice. The highest workings are 1445 {IMO Englid) 
feet above the flocar of tlie gallery, the Socabon de Espinachi. The 
outline of - the . monntun is broken by numerons tower-like and 
pyramidal points; the summit bears indeed the name of "Las 
Puntas," and offers the most decided contrast to the "rounded out- 
lines" which the miners are accustomed to attribute to metalliferous 
districts generally, " Our monnt^n," said a rich poSBessor of mines 
with whom we had arrived,. "stands there like an enchanted castJe 
(como si fuese un oastillo cneantado}." The Goalgayoo reminds 
the beholder in some degree of a cone of dolomite, but still more of 
the serrated crest of the Monserrat Mountiuns in Catalonia, which 
I have also visited, and wliich were subsequently described in aa 
[Jeaaing a manner by my brother. The silver mountain Qualgayo<^ 
besides being perforated to its sommit by many hundred galleries 
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drlTen in every direction, presente also natural openings in the mass 
of the sUicious rock, through which the intensely iaA bine aky of 
these elevated regions is visible to a spectator standing at the foot of 
the mountun. These openings are popularly called "windows/' "laa 
ventaiullas de Gnalgayoc." Similar "windows" were pointed out 
to ns in the traohytic walls of tiie volcano of FichJncba, uid called 
by a similar name — "ventaniUasde I^chinoho." The strangeness 
of the view presented to ns was still &rther increased by the nnme- 
rons small sheds and dwelling-honses which nestled on the side of the 
fortress-like raonntain wherever a flat stir&oe admitted their erection. 
The miners cany down the ore in baskets, by veiy steep and dan- 
gerous paths, to the places where, the process of amalgamation is 
performed. 

The value of the silver famished by the mines in the first thirty 
years (from 1771 to 1802) amounted probably to considerably above 
thirty-two milliona of piastres. Kotwithstanding the hardness of 
the qnartzose rock, the Peruvians, b^ore the arrival of the Spanimila 
(as ancient galleries and excavations testify), extracted rich atgenti- 
ferons galena on the Cerro de la Lin and on the Chnpiqniyacu, and 
gold in Cununayo (where native sulphur ia also found in the quartz 
rock as well as in the Brazilian Itacolumite). We inhabited near 
the mines the small mountain town of Micuipampa, which is 11,140 
(11,873 English) feet above the level of the sea, and where, though 
only 6° 43' from the Equator, water freezes in the house nightly 
throughout a large portion of the year. In this desert, devoid of 
vegetation, live three or four thousand persons, 'who are obliged to 
have all their means of subsistence brought from the warm valleys, 
as they themselves only rear some kinds of kale and excellent salad. 
In this wilderness, as in every town in the high mounttuns of Fern, 
ennui leads the richer class of persons, who are not on that account 
more ciiltivated or more civilized, to pass their time in deep gam- 
bling: thus wealth quickly won is still more quickly dissipated. 
There is much that reminds one of the soldier of Pizarro's troop, 
who, after 4he pillage of the temple at Cui^co, complained that he 
had lost in one night at play "a great piece of the sun" (a gold 
plate). I observed the thermometer at Micuipampa at 8 in the 
morning l", and at noon 7° Reaumur t34='.2 and 47,».SrFahi«i*ofr). 
■id* - ^-^ 
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We fofUid among tlie tism Modes of Ichhn^jrass (peHuqs our Stipft 
erioataohya), & beautifDl Calceolaria (0. fflbthorpioides), vhich we 
alionld not have expected at suoh an elOTation. 

Not &r from tbe town of Micuipampa, in a high plua called 
Lluios or Pampa de Navar, there have been found Uironghont an 
area of above an EngUsh geographical sqaare mile, immediately 
under the turf, and as it were intertwined with the roots of the 
al^e grasses, enormous masBee of rich red Eolver me and threads of 
pure silver (in remolinos, clavoB, and vetas manteadaa). Anodiei 
elevated piain west of die Foigatorio, near the Qoebiada de duqueia, 
is called ^'Gboropampa" or tlie "Field of Shells" (ekaru, in the 
Qoiohiia langnage, signifies shells, and pacticobrlT small eatable 
kinds, hoUion, mexiUm). The name refers to fossils which belong 
to the cretaceous group, and wUch are fbtmd there in such abtmdance 
tliat they early attracted the attention of the natives. This is the 
place where thwe was obtained near the sar&oe a mass of pure gold 
spnn round with threads <^ diver in the richest manner. Snob an 
ooonrrence shows how independent many of the ores thrown up from 
the interior of the earth into fissoreB or veins, are of the nature of 
the adjacent rock and of the relative age of the formataous l»okeii 
through. The rock of die Gerro de Q-ualgayoo and of Fuentestiana 
has a great deal of water, but in the Puigatorio absolute dryness 
prevuls. I found to my astonishment that, notvnthstaudiug the 
height of tbe sizata above the levd of the sea, the temperature of 
the. last-named mine was 15°.8 Reaumur (67''.4 Fahr.); while in 
the neighbaiii^ Mina de Guadalupe, the water in the mine showed 
about 9° Reaumur (52°. 2 Fahr.). Aa in the open air the thermo 
meter only rises to about 4° Reaumur (41° Fahr.), the mineni, 
whose toil is severe, and who- are jJmost wiHiout clothing, call the 
subterranean heat in the Pnrgatorio stifling. 

The narrow path from Micuipampa to the ancient city of the 
Incas, Casamarca, is difficult even for mules. The name of the 
town was originally Cassamaroa or Kazamaroa, i. e. the Frost town 
(marca, as . signifjing a place or locality, belongs to the northern 
Ohinchaysuyo or CLinchayauyu dialect, while the word in the general 
Quiehua language signifies the stories of houses, and also defences 
or forts). Our way lay for flVe or six hours ove 
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I^tfamoB, where we were exposed almost inceBsantly to the fury of 
the wind and to the sharp-edged hail so peculiar to the ridges of the 
Andes. The height of the ro'nte above the level of the sea is gene- 
rally between nine and ten liiouaand feet (about 9600 and 10,660 
Eng.). It afforded me, however, the opportunity of making a mag- 
netic observation of general interest; »'. e. the determination of the 
point where ih% North Inclination of the Needle passes into South 
ibiolinatiou, or where the traveUer's route- crosses the Magnetic 
Equator. (") 

On reaching at length the last of these mountain wOdemesses, 
the Paramo de Yanagoanga, tixe traveller looks down with increased 
pleasure oa the fertile valley of Caxamarca. It affords a charming 
prospect; a small river winda through the elevated plain, which is 
of an oval form and about dx or seven German geographical square 
miles in extent (96 or 112 English geographical square miles). 
The plain resembles that of Bogota: both are probably the bottoms 
of ancient lakes; but at Oaxamarca there is wanting the myth of the 
winider-working Botechica or IdacaoEae, the high-priest of Inica, 
who opened for the waters a passage tbrongh tie rock of Tequen- 
dama. Caxanmrca is situated 600 (640 Eng.) feet fairer than 
Santa F£ de Bogota, therefore almost as high as the city of Quito; 
but being sheltered bf surrounding mountuns it enjoys a fiir milder 
and more agreeable climate. The soil is extremely fertile, and the 
plain full of cultivated fields and gardens traversed by avenues of 
Willows, large flowered red, white, and yellow varieties of Datura, 
Mimosas, and the beautiful Quinuar-trees (our Folylep^ villosa, 
a Rosacea ^lied to Alchemilla and Sanguisorba). Wheat yields 
Ml an average, in the Pampa de Caxamaioa, fifteen to twentyfold, 
but the hopes of a plentiful harvest are' sometimes disappointed by 
night ftoets, occasioned by the great radiation of beat towards the 
unclouded sky through the dry and rarefied mountain air: the frosts 
arc not felt, in the roofed houses. 

In the northern part of the plain, small porphyritic domes break 
through the widely extended sandstone strata, and probably once 
formed ishuids in the ancient lake before its waters had flowed off. 
On the summit of one of these domes, the Cerro de Santa Polonia, 
we enjoyed a pleasing prospect The ancient reaideooe of Atuhu- 
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allpa is Bnrrtnmded on tJiis ude by fruit gttrdens and by irrigated 
fields of lueeme (Medicago sativa, "campos de alfal&i"). Columns 
of smoke are seen at a aJstance risiiig from the warm baths of Pul- 
tamarca, which are still called Bafios del Inca. I found the tempe- 
rature of these Bolphur-springs 55° 2 Beaumnr (156°. 2 Fabrei^eit). 
Atahtiallpa spent a part of the year at these baths, where some slight 
remains of his palace stdll smriTe the devastating rage of the Gon- 
qoistadores. The large and deep baan or resOTVoir in which, ac- 
cording to tradition, cme of the golden chairs in which the Inca was 
carried had been smik and has ever since been songht in vain, 
appeared to me, from the regularity of its circular shape, to have 
been artificially excavated in the sandstone rock above one of the 
fisstures throogh which the springs issue. 

Of the fort and palace of Atabuallpa there are also only very 
slight remains in the town, which is now adorned with some fine 
churches. The deetruction of the ancient buildings has been accele- 
rated l:^ the devonring thirst of gold which led men, before the 
close of the sixteenth century, in djg^ng for supposed hidden trea- 
sures, to overtora walls and carelessly to undermine or weaken the 
foundations of all the houses. The palace of the Inca was situated 
on a hill of porphyry, which had ori^nally been hollowed at the 
surface, so that it surrounds the principal dwelling almost like a 
wall or rampart. A state prison and a monicipal building (hi Casa 
del Cabildo] have been erected on a part of the ruins. The most 
considerable ruins st»ll visible, bat which are only from 13 to 16 
feet high, arc opposite the convent of San Francisco; they consist, 
as may be observed in the house of the Cacique, of fine cat blocks 
of stone two or three feet long, and placed upon each other vrithout 
cciiient, as in the Inca-Hlca or strong fortress of Cafiar, in the 
high land of Qaito. 

There is a shaft snnk in the porphyritic rock which once led into 
suhterranean chambers, and a gallery, aatd to extend to the other 
porphyritic dome before spoken of, that of Santa Polonia. .Such 
arrangements show an apprehension of the uncertainties of war, and 
tlie desire to secure the means of escape. The burying of treasures 
was an old and very genemlly premling Peruvian custom. Ther* 
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may stall be found Bubterranean chambers below many of tbe priTate 
dvellinga of Oaxamaica. 

We were shown steps cnt in the rock, sad also what is called the 
Inca's foot-bath (el lavatorio de los pies). The washing of the 
monareh's feet was accompanied by E«me inoonTenieat nsages of 
court etiquette. (") Minor buildings, designed according to tradi- 
tion for the servants, are constructed partly like the others of cut 
stones, and provided with sloped roo&, and partly with well-formed 
bricks alternating with silicions cement (muros y obfa de tapia). 
In the latter class of constriictions there are vanlted recesses, the 
tintiquity of which I long doubtfid, but, as I now believe, without 



In the principal building, the room is still shown in which the 
unhappy Atshnallpa was kept a prisoner for nine months, (") from 
KoTember, 1532, and there is pointed out to the traveller the wall 
on which the captive {dgiufied to what height he would fill die room 
with gold if set free. This height is given very variously, by Xerea, 
in his " Conquista del Peru," which Barcia has preserved for us, by 
Hernando Fizzaro in his letters, and by Other writers of the perioil. 
The prince s^d, that " gold in bars, plates, and vessels, should be 
heaped up as-high as he could reach with his hand." XereEassigm 
to the room a length of 23, and a breadth of 18 English feet Gar^ 
cilasso de la Vega, who quitted Peru in his 20lli year, in 1560, esti- 
mates' the value of the treasure collected from the temples of the 
sua at CuECO, Huaylas,'Huiunachnco, and Pachacamac, up to the 
fateful 29th of August 15^3, on which day the Inca was put to 
death, at 3,83S,000 Duoados de Oro. (") 

In the chapel of the state prison, to which I have before alluded 
as built upon the ruins of the Inca's palace, the stone still marked 
by the indelible stains of blood Is shown to the crednlotiB. It is a 
v»y thin slab, 13 feet long, placed in fri^nt of the altar, and has 
probably been t^en from the porphyry or trachyte- of the vicinity. 
One is not permitted to make any -more precise examination by 
striking off a part of the stone, but the three or four supposed blood 
spots appear to be natural collecdons of hornblende or pyroiide in 
tbe rock. The Licentjale Fernando Montemnos, who viuted Peru 
scarcely a hundred years after the taking of Gazamarca, even at that 
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earl; period gave curreucy to the feble that Atahoallpa was be^ 
headed io prison, and that stains of blood vere eljll visible on the 
stone on which the execution had taken pWe. [There ie no reason 
to doubt the fitcl, oonfirmed bj many eye-witneesea, that the Inca, 
in order to avoid being burnt alive, consented bo be baptized nnder 
the name of Jnan de Atahnallpa by bis fanatic persecutor, the 
Dominican monk Vicente de Valverde. He was pnt to death by 
strangolation (el ^urote) publicly, and in the open ajx. Another 
tradition relates, that a chapel was raised over the spot where Ata- 
huallpa was strangled, and that his body rests beneath the sbme ; in 
Buch case, however, the supposed spots of blood wonld remain nnac- 
counted for. In reality, however, the corpse was never placed 
beneath the stone in question. After a mass for the dead, and 
Bolemn fonereal rites, at which the brothers Fizarro were present in 
monming habits (!}, it was conveyed first to the churchyard of tlie 
convent of Sim Francisco, and afterwards to Quito, Atahnallpa's 
birthplace. This last transfer was in compliance with the expressed 
wish of the dying Inca. His personid enemy, the astute RnmiSavi 
(" stone-eye," a name pven from the disfigurement of one eye by a 
wart; "mmi" mgnifying "stone," and "fiaui" "eye," in the Qui- 
chna language), from political motives caused the body to be buried 
at Quito with solemn obsequies. 

We found descendants of the monarch, the family of the Indian 
Cacique Astorpilco, dwelling in Caiamarea, among the melancholy 
ruins of ancient departed splendor, and living in great poverty and 
privation; but patient and uncompltuning. Their descent from 
Atahnallpa through the female line has never been doubted in Casa- 
marca, but traces' of beard may perhaps indicate some admixture of 
Spanish blood. Of the sons of the Great (but for a child of the sun 
somewhat free thinking) (") Huayna Capac, neither of the two who 
swayed the sceptre before the arrival of the Spaniards, Huascar and 
Atahnallpa, left behind them acknowledged sons. Huascar became 
the prisoner of Atahuallpa in the plains of Quipaypan, and was soon 
afterwards secretly mnrdered by his order. Neither were -tliere 
any surviving male descendants of the two remaining brothers of 
Atahuallpa, the insignificant youth Toparca, whom PJaarro caused to 
be crowned as Inca in the antumn of 1553, and the enterprising 
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Mulco Capac, dmllarly crowned, but who afterwards reb^ed agtun, 
Atahuallpa left Indeed a son, whose Christian name was Don Fran- 
dsoo (bat who died very young), and a daughter, Dofift Angelina, 
by whom Franciaco Hzarro (with whom she led & wild and warlike 
life) had a son whom he loved fondly, grandchild of the slaughtered 
monarch. Besides the family of the Cadc|De Astorpilco, with whom 
I was acquainted at Caxamarca, the CargnnJoos and Titn Bnsca- 
majta were pointed ont at the period of my visit as belonging to the 
Inca dyn&sty ; but the Buscamajta ^mily has unce become~%ztinct. 

The son of the Cacique Astorpilco, a pleasing and 'friendly youth 
of Beventeen, who accompanied me over the ruins of the palace of 
his ancestor, while living in extreme poverty, had filled hia ima^&- 
tion with images of buried splendor and golden treasures hidden 
beneath the masses of rubbish upon which we trod. He related to 
me, that one of hia more immediate forefethers had bound his wife's 
eyes, and then conducted her through many labyrinths cut in the 
rock into the subterranean garden of the Incaa. There she saw, 
skilfiilly and elaborately imitated, and formed of the purest gold, 
artificial trees, with leaves and fruit, and birds sitting on the 
branches ; and there too was the much sought for golden traveUing 
chair (una de bis andas) of Atahuallpa. The man commanded his 
wife not to tonch any of these enchanted riches, because the long 
foretold period of the restoration of the empire had not yet arrived, 
and that whoever should attempt, before that time, to appropriate 
an^ht of them would die that very night. These golden dreams and 
fimdes of the youth were founded on recollectaOQB and traditions of 
former days. These artificial " golden gardens" (Jardinee o Huertas 
de oro) were often described by actnal eye-witnesses, Ciraa de Leon 
SarmientOj Garcilaaao, and other early histtaians of the Conquest 
They were found beneath the Temple of the Sun at Cuzco, in Caxa- 
marca, and in the pleasant Valley of Yucay, a &vorite residence of 
the monarch's family. Where the golden Huertas were not below 
ground, living plants grew by the side of the artificial ones : among 
the latter, tall pUnts and ears of maize (giazorcas) are mentioned as 
parlacukrlj well executed. 

The morbid confidence with which the young Astorpilco assured 
me that below our feet, a little to the right of the spot on which I 
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etood at the moment, there was an artifici^, hu^floweted Datnra 
tree (Qnauto), fonned of gold wire and gold jdates, which spread its 
hnachCB over the Inca's chair, iinjveaaed me deeply bnt poinfiiUj, 
for it seemed as if these illuaiTe and baeelesB vi^oiu w«« dierisbed 
as omistdalions in jveeent eofferings. I aaked the lad — "Since you 
and yow par^ts believe so finnly in the esistence of this garden, 
are not yon BometimeB tempted in yonr neceadtjee to dig in search 
of treasnics so close at hand ?" The boy's answer was so dmple, 
and expreesed so fiilly the qniet resignatibn charactenBtic of the 
aboriginal inhabitants of the country, thai I noted it in Spanish in 
myjoom&L "Snoh a de«re (tai antojo) does not come to as; 
ikther says it would be sin&l (qne foeee pecado). If we had the 
golden branches, with all their gt^en trmte, our white neighbors 
would hate and injure ns. We have a small field and good wheat 
(baen trigo)." Few of my readers, I thini, will blame me for 
recalling here the words of the youBg AstorpOco and his golden 
Ti^ons. 

The belief, so widely current among the natives, that to take pos- 
session of buried treasurm which belonged to the Inoss would be 
wrong, and would incur punishment and bring misfortune on the 
entjre race, is connected with another belief which prev^ed, espe- 
cially in the 16th and 17th centuries, t. e. the future restoration of 
a kingdom of the Inoae. Everjr suppressed nationality looks for- 
ward to a day of change, and to a renewal of the old government. 
The flight of Manco Inca, the brother of Atahuallpa, into the forests 
of Vilcapampa on the declivity of the eastern Cordillera, and the 
Bojoum of Sayri Tupac and Inca Tupac Amaru in thme wildernesses, 
have left permanent recoUectiona. It was believed that tbe de- 
throned dynasty had settled between the rivers Apnrimac tmd Bcni, 
or still fiirther to the east in Guiana.- The myth of el Dorado and 
the golden city of Manoa, trav^lliug from the west to the east, in- 
creased these dreams, and Baleigh's imagination was so inflamed by 
them, that he founded an expedition on the hope of " conquering 
' the imperial and golden city,' pladng in it a garrison of three or 
four thousand English, and levymg from the 'Emperor of Cruiuia,' 
a descendant of Huana Capac, and who holds his court with the 
samo magnificence, an annual tribute of ^£300,000 sterling, as the 
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price of bis promised rcstoratioii to the tbronc in Cuzco and Casa- 
niarca." Wherever the Peruvian Qaichua langnagc has cstendo}, 
some traces of soch expectations of the return of the Inca'a- hotc^ 
reiguty continne (") to exist in tha miods of many among those of 
the natives who are possessed of some knowledge of the hiftoiy of 
thrfr connfty. 

We remained for five'days iu the town of thu Inca Atahuallpa, 
trhichat that lame scarcely reckoned seven or eight thonsand inhabi- 
tants. Onr departure was delayed by the number of mules which 
were recjuJred for the conveyance of our collections, and by the 
necessi^ of making a careful choice of the guides who were to con- 
duct UB across the diain of the Andes to the entrance of the long 
but narrow Peruvian sandy desert (Desiertode Sectura). The pass- 
age over die Cordillera is from north-east to south-west. Immedi- 
ately after quitting' the plain of Caxamarca, on ascending a height 
of scMcely 9600 (10,2aO Engliab) feet, the traveller is ptruok with 
the sj^t of two grotesquely diaped porphyritic summits, Aroma 
and Ganturc^a (a fsTorite haunt of the powerful vulture which wo 
eommonly call Condor; kacoa, in the Quichna language, sigoificB 
"the rock"). These summits consisted of five, 'aix, or seven-sided 
columns, 37 to 42 English feet high, and sooio of them jointed. 
The Cerro Aroma is particularly" picturesque. By the distribution 
of its often converging aeries of column^ placed one above another, 
it resembles a two-storied building, which, moreover, is surmountfid 
by a donje or cnpola of non-columnar rock. Such outbursts of por- 
phyry and tnuibyte are, As I have before remarked, characteristic of 
the high crests of the Cordilleras, to wiuch they impart a phyaog- 
nomy quite distinct from that presented by the Swls^ Alps, the 
Pyrenees, and the Siberian Altai. ' ' 

From Cuntnreaga and Aroma we descended by a aig-zag course a 
Steep rocky decKyity of 6400 English feet into the deep-cleft i-allcy 
of the Magdaiena, the bottom of which is still 4260 English feet 
above the level of the sea. A feiv ifretched huts, surrounded by 
the same wool or cotton-trees (Bombax discolor) which wc had first 
seen on the banks of the Amazons, were called an Indian village. 
The scanty vegetation of the valley bears some rcscniblancc to that 
of the province of Jacn dc Bracamoros, but wc missed the red groves 
37 
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of Bou^nvillsa. This valley is odc of the deepest with which I 
am acquointod in Ih^ chain of the Andes : it is a true tranveraa 
valley directed from eoHt to west, deeply cleft, and hemmed in on tba 
two eidea bj the Altos de Aroma imd Gusu^marca. Iji thin val- 
ley reco&unences the same quarts- formation which we had obeeired 
in the Paramo de Yanagnan^, between Mlcuipampa and Caxomarca, 
at an elevation of 11,720 English feet, and which, oa ihe weetem 
deelivi^ of Ihe Cordillera, attains a thickness of several thonsand 
feet, find was long an enigma to me. Since von Snch has ebown as 
that the crctaceons gronp is also widely ^atended in the highest 
chains of the Andes, on either side of the Isthmns of Panama, the 
qnarCa formation which we aje now conndering, which has perhaps' 
been altered in its teztnre by the action of volcanic forces, may be 
cntsidered to bebDg to the Quadersandstein, intermediate between tlie 
upper part of the chalk series and the Ganit and Groensaaid. On 
quitting the mild temperabire of the Magdalena Yallej, we had to 
ascend agun for three honrs the mountain wall of 5120 English 
teet, opposite to the porpbyrilio group of the Alto de Aroma. The 
change of climate in bo doing was the more eenBible, as we were often 
enveloped, in the course of the ascent, in. a cold tbg. 

The longing dedre which we felt. to enjoy once more the open 
view of the sea, after eighteen moBths' constaot scgoum in the ever- 
restricted range of the interior of the monntains, had been height- 
ened by repeated disappoiutmenta. In looking from the summit 
of the volcano qf Fichincha, over the dense forests of the Provtnciik 
de las Esmeraldas, no sea horizon can be clearly diatinguiahed, by 
reason of the too great distance of the coast and height of tJie 
station : it Is like - looking down from an air-balloon into vacancy. 
One divines, but one does not disdngoish. Subsequently, when 
between Loxa and Guancabamba we reached the Paramo de Goa- 
mini, where there are several ruined buildings of the times of the 
Incas, and from whence the mule-drivers had confidently assored us 
tliat we should see beyond the plain, beyond the low districts of 
Fiura and Iiambajeque, the sea itself which we, So mach desired la 
behold, a thick mist covered both the plain and the distant sea- 
shore. We saw only vMJously shaped .masses of rock alternat«lj 
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nse li&e islands above the waying Bca o£ mist, and again disappear, 
as had been the case iu our view from the Pe^ of Ten^ffe. We 
were expo«ed to almost the same disai^oiatment in our Bubseqaent 
transit over the Pass of Guangamaica, at the time of which I am 
«ow speaking. As we toiled up the mighty moontain ride, with <mr 
ezpecttriions oontinoaUy on the s^toh, Our guides, who' were not 
perfectly aoqu^nted with the road, repeatedly promised us that at 
the end of tiie boui^s march which was nearly concluded, our hopes 
would be reitliied. The stratum of miat which enveloped us ap- 
peared ooeasionally to be about to disperse, bUt at such moments 
our field of view was again restricted by intervening heights. 

The desire which we &el to behold certain objects does not depend 
solely on their grandeur, theii beftuty, or their importance ; it is 
interwoven in each individual with many accidental impressions al 
his youth, with early -predilection for p^ticolar occupations, with an 
attachment to the remote and distant, and with the. love of an aetdve 
and varied life. Tbe-previoos improbability of the- fiilfilment of. a 
wish gives besides to its realization a peculiar kind of charm. The 
traveller enjoys by anticipation the first right of the constellatiou of 
the Cross, and of the Magellanic clouds droling round the Soathwn 
Pole — of the snow of the ChimboraEO, and the column of smoke 
ascending from the volcano of Quito— -of the firstgrove of tree-ferns, 
and of- the Pacific Ocean. The days on which such widies ara 
realized form epochs in life, and produce inefiaceable impressions ; 
exciting feelings of which the vividness seeks not justification by pro- 
cesses of reasoning. - With- the longing- whichl felt for the first 
view of the Pacifio from the crests of the Andes,, there mingled the 
interest witii which I had listened as a boy to the narrative of the 
adventurous expedition of Vasoo Nufiez de Balboa, C*) the fortunate 
m«n who (followed by Francisco Pizairo) first among Europeans 
b^ield from the heights of Quarequa, on the Isthmus of Panama, the 
eastern part of the Pacific Ocean — the " South Sea."- The i:eedy 
shores of th« Caspian at the place where I fin^ saw them, t. e. from 
the Delta formed by the moutJis of the Volga, cannot oerbunly be 
called picturesque; yet I viewed them witha gratification heightened 
almost into delight by the particular interest and pleasuM with 
which, iu early childhood, I had looked at the shapft of thk Ariatio 
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inland sea on iiuip§. That which is thus excited in as (*9) by ohildieb 
impreBMoos, or by accidental drcnrngbiacea in life, takes at a later 
period a gnver direction, and often becomes u motive &a edcatifie 
labors and-diatant enteiprises. 

When after many andulations of the groondj on tbe anrnmit of 
the steep mountain ridge, we finally reached the highest point, the 
Alto de Ooangamarca, the heavens, which bad long been veiled, 
became suddenly clear : a sharp west wind dispersed tbe mist, and 
tbe deep blue of the sky in tbe thin mountain ur appeared between 
narrow lines of the highest cirroBS clouds. Tbe whole of tbe 
western declivity of the Cordillera by Chorillos and Cascas, covered 
with large blocks of quartz 13 to 15 English feet long, and tbe 
plains of Ghak and Molinos, as far as tbe searsbore near Iroidllo^ 
lay benealb our eyes in astonishing apparent proximity. We pow 
saw for tbe first ^e tbe Pacific Ocean itself; and we saw it clearly i 
forming along the line of tbe sboie a large mass from which tbe 
light abone refiected, and rising in its immensity to the well-defined, 
no longer merely conjectured horizon. The joy it inspred, and 
which was vividly shared by my ocanpanlons Bonpland and Oarlos 
Montufiu*, made us forget to open tbe barometer until we bad 
quitted tbe Alto de Qnangamaroai - From our measurement tok^i 
soon afterj but somewhat lower down, at an isolated ci^tle-farm 
called tbe Hato de G-nangamarca, the point from which we firat saw 
the sea would be only somewhere between 93S0 and 9600 English 
feet above the level of the sea. 

The viett'of tbe Padfic was peculiarly impressiTO to one who like 
myself owed n put of tbe formaUon of bis mind and character, and 
many of the directions which his wishes bad assumed, to jnlercouise 
with one of tbe c<Hnpanions of Cook. My schemes of travel were 
eariy made known, in their leading outlines at least, to George 
Forster, when I et^yed tbe advantage of making my first vimt 
to Engbnd under his guidance, more Uisn half a century ago. 
Forster's charming descriptions of Otaheite bad awakened throogh- 
out Northern Europe a general interest (mixed, I might almost say, 
wth romautioJon^ngs) for the Islands of tbe Pacific, which had at 
that time been seen by very few Europeans. I too cherished, at tbe 
time of which I am speaking, the hope of soon landing on them; 
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for the object of my Tiat to Lima was twofold — to obaeire the 
transit of Nexcuij over the solar disk, and to fulfil an engagement 
made with GaptuH Baadin before I left Paris, to join him in a 
voyage of circamnsvigation which was to take place as soon as the 
Ooremment of the French Kepnblic conld famish the requisite 
funds. 

Whilst we w«t« in the Antilles, North American newspapers 
announced that the two Corvettes, Le O^graphe and Le Natnraliste, 
woold ,sail round Cape fiom and touch at Callao de Lima. On 
receiving this intelligence at Havana, where I then was, after having 
completed mj Orinoco jonmeji I relinquished my ori^nal plan at 
going through Mexioo to the Hulijf^es, and hastened to engage a 
vessel to convey me from tbe Idand of Cuba to Cartagena de Indiaa. 
Bandm'a Expedition, however, look quite a difierent route from that 
which was announced and expected ; instead of sailing round Cape 
Horn, as had been designed when it had been intended that Bon- 
pland and myself should form part of it, it sailed round the Cape of 
6ood Hope. One of the two objects of my Peruvian journey and 
of our last passage over tJie Chain of tJie Andes ^ed ; but on the 
other hand I had, at the critical moment, Uie rare good fortune of a 
perfectly clear day, during a very unfavorable season of the year, 
on the misty coast of Low Peru. I observed the passage of lAer- 
cury over the Sun at Callao, an observatd(»i which has become of 
some importance towards the esa6t determination of the longitude 
of Lima, (") imd of ail the south-western part of the New Conti- 
nent. Thus, in the intricate relations and graver circumstmces of 
life, there may often be found associated With disappcdntment, a germ 
rf compensation. 
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ANNOTATIONS AND ADDITIONS. 

(>) p. 413. — " On Ae ridge of Ae Cltain of Ae Anda or AMu." 
The Inca GaiciUsso, vrho was well ac^naiated witb the langnage 
of his caantry, and was fond of dwelling on . etymologies, always 
calls the Chain of the Andes las Montailas de lia Antjs. He says 
poratJTely, tliat the great Mountain chain east of Cozco derifod its 
name &om the tribe of the Ands, and the Province of Anij, whicb 
is to the east of the Capital of the Incas, The Qaateniaiy divi- 
^on of the Pemvian Empire accMxling to the four quarters of the 
hearens, reaboned from Cnww, bOTrowed its t^rmirioli^, not from the 
very nrcnmstantial words taken which ugnify East, West, Nordi, and 
South, in the Quit^na language (intip Uuscinaupsta, intipyaaounan- 
pata, intip ehaututa chayooanpata, inlap ohaupunchau chajanaD> 
pata) ; but from the names of the Provinoes and of the tribes or 
raoes (Proyinoias ll^madas AnU, Gunti, Cbincha y Golla), which are 
east, west, north, and aoatii of tbo Centre of the Empire (the oi^ .of 
Cu20o). The four-parts of the Inca-theocracy are called accordingly 
Anlisuya, Cuntisuya, Chinohasnyu, and Collasnyu. Hie word myu 
ngnifies " strip," and also "part." Notwithstanding the great dis- 
tance, Qui to, belonged to Cbinchitsuyu; and in proportion as by th^ 
roligioua wars the Incas extended still more widely the prevalence 
of their faith, their language, and -their absolute form of govern- 
mont, these Suyns also acquired larger and unequally increased 
dimensions. Thusthe names of provinces came to be used to ox- 
press the different quarters of the heavens; " Nombrar aquelloe Par- 
tidos era lo misino," says Garcihsso, qua dedr al Orients, 6 al 
Foniente." The Snow Chain of the Antis was thns looked npon as 
an east chain. "La Provincia Anti da nombre d laff Montafias de 
los Antis. Llamaron la parte & del Orient* Antisuyn, por la qual 
tnmbien Ilaman Anti * toda nqnella gran Cordillera de Sierra Nevad* 
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qua pasa al Orients del P«ni, por dar & entender, qne eet^ tl 
Oriente." (Gommentarioa Betjes, p. i. pp. 47 and 122.) Later 
writeiB Have tried to deduce the name of the Ohaiu of the Andes 
from "anta," which signifies "copper," in die Qdchiu Ungate. 
This metal was indeed of the greatest impcolanoe to a natioD vbose 
tools imd cutting iostrumentB were made- not of iron hut of copper 
mixed with tin, but the name of the "Copper Monntains" can 
hardly have been extended to so great a ohun; land beddes, as 
Frofijssor Busohmann very justly reuuute, Ute word auta retains its 
terminal a when making part of a compound word : anta, cobie j 
antamarca Provinua de Cobre. Moreover, the form and composi- 
tion of words in the ancient PeAivian language are so simple that 
there can be no question of the passage-of an a into an t ; and thus 
" anta" (copper) and "Anti or Ante" (meaning,, as dictionaries -of 
the country explain, " la tierra de los Andes, el Indio bombre de 
loB Andes, la Siena de los Andes," *. e. &e country of Uie Andes, 
an inhabitant of the Andes, cr tlie chun of mountains themselves) 
are and must continue two wholly difTerent and distinct words. 
There are no means of interpreting the proper name (Anti) by con- 
necting it with any signihcation or idea; if such connection exist, it 
is buried in the obscurity of the past Other OompositeB of Anti, 
besides the above-mentioned Antisuyu, are " Anteruna" (the native 
inhabitant of the Andes) and Anteunccuy or Antiouccoy (dcknea 
of the Andes,, mal de los Andes pestifero). .- 

(') p. 413. — " The Countess of Chinchm." 
She was the wife of the Viceroy Don Gerommo f emaadez de 
Cabrera, Bobadillay Kbudosa, Conde da Chinehon, who administered 
the government o£ Peril from 1629 to 1639. The cure of the Vice- 
Queen falls in the year 1638. A tradition which haa obtained cur- 
rency in Spain, bilt which I hate heard' nlueh combated at Loxa, 
names a Corre^dor del Cabildo de Loxa, Juan Lopez de Cafiizares, 
US the person by whom the Qdna-bark was first brought to lima 
and generally recommended as a remedy. I have heard it asserted 
in Loxa, that the beneficial virtues of the tree were known long be- 
fore in the monntains, though not generally. Immediately after my 
return to Europe, I expressed the doubts I felt as to the discovery 
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hiving been nude b; &9 nslavea of the comitiy round hoxft, eince 
eren at the present da; tlie ludians of the neighb<ning Talleja, 
where intermittent fevers are very prevalent, shtm the nae of baA. 
(Compare my memoir, entitled "tiber die Chinawiilder," in the 
" Magaiin der Gesellschaft natnrfordchender Frennde," za Berlin, 
Jahi^. i. 1807, B. 59.) The story of the natives laying leamt the 
virtues of the Cinchona from the lions, who "Dore themselves of in- 
termittent fevers by gnawing the bark of &« Ohina (or Qnina) 
tiees"— (Hist de I'Aoad. des Sdenoes, ann£e 17S8, 'Pane, 1740, 
p. 288}— af^>ears to be entirely of Enropean origin, and nothing 
but a monkiBh &ble. Nothing is known in t^e New Gonlioent of 
tfie ^'litn'a fever j" for the large so-called Amerioan Kon (Feli« 
eonoolor), and the small mountain Lion (Pnma),~ whose footmarks I 
have seen on tlie snow, are never tamed and made the sabjects of 
observatiim; nor are the different species of Felines in dtfaer oOn- 
linent aoonstomed to gnaw the bark of treesr The name of Conntesa's 
Powder (Polvis Comidssie), occasioned by the remedy having been 
diatribnted bj the Conntess of Cbinchon, was afterwards changed 
to that of Cardinal's or JeiQtf s powder, because Cardinal de Logo, 
Procurator-General of the order of the Jesuits, spread the know- 
ledge of this valuable remedy during a journey through France, 
and recommended it to Cardinal Mazarin the more urgently, as the 
brethren of the order were beginning to prosecute a lucrative trade 
in South Amerioan Quina-buk, which ihey obtained through their 
missionaries. It is hardly neoeasary to remark that, in the long 
coDtroversy which ensued respecting the good or bad effects of the 
fever, baik, the Protestant phyuciana sometimep permitted them- 
selves to be influenced by religious intoleraaoe and di^ke <tf the 
Jesuits. 

{') p. 415. — "Apoieam de Muiald." 
BespeotJng these, apoientos (dwellings, inns, in the Quichna lan- 
guage tampn, whence the Spanish- form tambo), compare Cie$a, 
Chronica del Peru. cap. 41 (ed. de 1554, p. 108) and my Vaes des 
Cordill^B, PI. HIT. - 
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(*) p. 416.—" The/oTtrm o/tlie Canar" 
la Mtuated not far from Tniche, at an elevation of 9984 (10,640 
English) feet. I haTe given a drawing of it in && Yues dee Cor- 
dillfire?, PI. xvii. (compare abo Cie^a, cap. 44, p. i. p. 120). Not 
far from the Fortaleza del Cafiar, in the celebrate ravine of tiie 
San, Intj-Guayou (in the Quichna or Qaechhua language, huayceo),. 
is the rock on wbicli the natives think they see a representation of 
the San, and of an enigmatical sort of bank or bench, which is called 
Inga-Cbangana (Incoohnnoana), the Inca's plaj. I have drawQ 
both. See Yues des Gordill^res, PI. xviii. and xix. 

(?) p. 416. — " AHificial roads, conerid with cemented ijravd." 
Compare Yelasoo, Historia de Quito, 1844, t. i. p. 126-128, and 
PresooU, Hist, of the Cooqueetof Peru, toI. i. p. 157. 

{') p. 417. — " Where ike road lecaintermpted }^ fiiglUi of itepi." 
Compare Pedro Sancho in Ramnsio, vol. iii. fol. 404, and Ez- 
tracts from 'Manoscript Latteia of Hernando Fizarro, employed by 
ibe.great historical writer now living at Boston; Prescott, toI. L p. 
444. " El camino do Ins aiemis es coea de ver, porque en vcrdad 
en tierra tan fr^osa en la cristiandad no se han visto tan bcrmosoa 
caminos, toda la mayor parte de cahsada." 

O p. 418. — " Greekt and Romctnt tkow theie ctmtrattt." 
"If," says Strabo (lib. v. p. 236, Casanb), "the Ore^s, in 
building their cities, soaght for a happy resnlt by uming espedally 
at beauty and solidity, the Bomans on the other hand hav» regarded 
pajlicularly, objects which the (Greeks left nnthought of;— stone 
pavements in the streets; aqueducts bringing to the city abnndant 
supplies of water; and proVisiona for drainage so as to wash away 
and carry to the Q^ber all nncleanlinesa. .They also paved the roads 
through the country, so that wagons may transport with ease the 
goods brought by trading ships." 

(») p. 419. — " The metgenger of the deity NemtereqveUba." 
-The dvilixatioD of ancient Mexico (the Aztec l^^o^ ,^abuao), 
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and that of the Pemrian theocracy or empire of the Incaa, the Chil- 
dren of the Sun, have bo engrossed attention in Evirope, that a third 
point of comparative lightand of dawning diTiliiation, vhich existed 
among the nations-inhabiting the moantuns of New Granada, was 
long alriioBt entirely overlooked. I have touched on tbia subject in 
BOtne detail in the VUe dea Oordill^s et MonnmenB des Penples 
IndigSneade l'Ain6riqne (ed. in 8vo.) t. ii. p. 220-267. The form 
of the government of the Mujacas of New Qranada reminds ns of 
the constitution of Japan and the relation of the Seoolar Raler 
(Knbo w Seogon, at Jeddo) to the saored personage, the Datn, at 
Mijako. When Gonialo Ximenez de Quesada advanced to the high 
table land of Bogota (Bacata, t. e. the extremity of the cultivated 
fields, probably from the proxiniity of the mountain wail), he found 
there three poweifi or anthoritieB reepebting whose reciprocal rela- 
tions and subordination there remains some uncert^ty. The api- 
ritital chief, who was appointed by election, was the high-priest irf 
Iraca or Sogaraoso (Sogamuii, the place of the disappearaoce of 
ffemterequeteba) r the secular rulers or princeB were the Zake 
(Zaque of Honsa or Tunja), and the Zipa of Puuza. In tJie feudal 
constitution, the last-named prince appears to have been originally 
subordinate to the Zake-. 

The MuyBcas had a regular mode of computing time, with inter- 
calation for amending the lunar year : they used small circular plates 
of gold, cast of equal diameter, as money (any traces of which among 
the highly dvilized ancient Egyptians have been sought in vain), 
and they had temples of the Sun with stAne columns, remains .of 
whioh have very reoentiy been discovered in the Valley of Leivs. 
(Joaquin AooBta, Gompendio hiatorioo del Descubrimiento de la 
Nneva Granada-, 1848, pp. 188, 196, 206, and 208; Bulletin de la 
Soei^t^ de G&graphie de Paris, 1847, p. 114.) The tribe or race 
of the Mnyscas ought, properly speaking, to be always denoted by 
the name of Chibehas ,■- as Muy»sa, in the Chibcha langaage, agtaSea 
merely ""men," "people." The origin and elements of the oiviUsa^ 
tion introduced are attributed to two mydtioal forms, Bockica (Bot» 
chicft) and Nemterequeteba, which are often confounded together: 
The first of these is still moremythicd than the second; for it was 
only Botschioa who was regarded as dirine, ani made almost equal 
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to tbe Sun itself. His fair oompanion Chb or Hnytliaca occasioned 
by her magical arts the overfiowlng of the valle; <J Bogota, and for 
BO doing wBB banished by Botechica fnaa the earth, and made to 
revolve round it for the first time, as the moon. Botscbica struck 
the rock of Teqnendama, and gave a passage for the waters to flow 
off near the field of the Oianta (Campo de Gigante8)rin which the 
bones of- elephant-like mastodons lie buried, at an elevation of 8250 
(8792 Engl.} feet above the level of the sea. Captain Cochrane 
(Jonnial of a Residence in Colombia, 182&, vol. ii. p. 390), and 
Mr. John Banking (Historical Besearches on the Conquest of Peru, 
1827, p. 397), state that animals of this species are still Lving in 
the Andes, and shed their teeth 1 NMuterequeteba, also called 
Gbinzapogua (enviado de Dies}, is a human person, a bearded man, 
who came from the East, from Paeca, and disappeared, at Sogamoso. 
The foundation of the sanctuary of Iraca is sometimes ascribed to 
bim and sometimes to Botechica, and, as, the latter is said to have 
borne also the name ef Nemi^ueteba, the confusion between the two, 
on ground so unhistoric, is easily acoountod for. 

My old friend Colonel Acoeta, in his instructive work, entitled 
Compendio de k Hist, de la yuevn Granada, p. 185, endeavors to 
prove, by means of the Chibcha language, that " potatoes (Solanum 
tuberosum) bear at Usm^ the native non-Peruvian name of Yomi, 
and were found by Quesada already cultivated in the province of 
Teles as early as 1537, a period when their introduction from Chill, 
Peru, and Quito, would seem improbable, and therefore that the plant 
may be regarded as a native of New Crranada." I wotild ranark, 
however, that the Peruvian invasbn and complete ptKisesGion of 
Quito took place before 1525, the year of the deadi of tbe Inca 
Hoayna Capac. The southern provincea of Quito even fell under 
tbedoBunion of Tupac IncaYupanqui, at the.oonolusionof the 15tb 
oentury (Proscott, Conquest of Peru, yol. i. p. 332). In tie un- 
fortnoatoly still very obscure"hiatory of the first introduction of the 
potato into Europe, the merit of its intiodnctjdn is yet very gene- 
nUly attributed to Sir John Hawkins, who is supposed to have 
received it from Santa F6 in 1563 or 1565. It appears more oei^ 
tain- that Sir Walter R&leigh pbinted the first potatoes on bis Irish 
estate near Yougbal, from whenco they were taken to Ijwucashire, 
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Before the Conqoista, tbe pkunttun (Ttfusa), whicb smce the amTal 
of the Spaniards has been coltiTated in all the warmer parts of New 
L Granada, was only found, as Colonel Acosta believes (p. 205), at 
Choco. On die name Cnndinamarco — applied by a false emdition 
to the young republic of New Oranada In 1811, a nuue " fiill of 
golden dreams" (aae&os dorados), more properly Condimmarca (not 
GnntuFmarca, Qvrdlasso/ lib. viii. cap. 2) — see also Jbaqnin Acosta, 
p. 189, Luis Baza, who joined the small invading army of the 
Conquistador Sebastian de Belalcazar which oame from the soatli, 
had heard of a distant country abounding in gold, called Condirn- 
marca, inhabited by tbe tribe of the Chicas, and whose prince had 
solicited Att^uallpa, at Cazamarca, for aoziliary troops. - These 
Cbicaa have been confounded with the Chibohas or Muyscas of New 
Granada; and thus the name of &e unknown more southern coun- 
try has been unduly transferred to -that territory. 

(If) p. 421.— 'TAe Jijll of the Rio de Chamaya." - 

Compare my Becueil d'Observ. AstronI, vol. i.p. 304; Nivelle- 

mont baromiitrique, No. 236-242. I have given in the Vues dcs 

CordilUres, PI. xxxi. a diawing of the f' swimming post," as he 

binds round his head the handkerchief containing the letters. 

(") p. 422. — " Which, on account of an old dbiervation of La 
Coitdamine, wo* of some importance to the geography of South 
America." ^ 

I deured to connect chronometrically Tomependa, the point at 
which La Condamine began his voyage, and other'plaoes gfitt^raplii- 
oally determined by him on the Amazons Biv€r, with the town of 
Qnite. Ia Condamine had bem, in June, 1743' (^ years before- 
me), at TomSpenda, which place I found, by star obaervationB taken 
for three nights, to be in south lat. 5" 31' 28", and west longitude 
from Paris 80° 56' S7" (from Greenwich 78° 34' 55"). Previous 
to my return to Trance, the lon^tude of Qiiito wad' in error te the 
full amount of 50i minutes of arc, as Oltmanns has shown by my 
observations, and by a laborious recalculation of all those prdviously 
made. (Humboldt, JEtecueU d'ObservatJonB Astron., vol. ii. p. 309- 
859). Jupiter's satellites, lunar distances, and occultations, give a 
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■atjg&ctot; sccoidamoe, and all tbe elettiento of the calcnladon are 
placed before the pnblic. The too easterly loDgitnde of Quito was 
tranafeirod by La Cond^mine to Cueaca and the Amaions river. 
" Je fis," says La Condamiue, " mon premier easai de navigatjoii sur 
BU mdeau (balsa) en desoendant la rivi^ de Ghiochipe jusqn'^ 
Tomependa. D fallnt me fiootenter d'en d^rmin6r la latitode et 
de oondure la longitude par lea routes. J'y fis mon testament 
politiqae en r£digeaat I'extralt de mes obaervationa le pins impor- 
tantes." (Journal du Voyage feit i I'Eqnatenr, 1751, p. 186.) 

(") p. 423. — "At upwardt o/twdve Aoii*and feel above the 
tea wefaandfoml marine Adit." 
See my EssaJ g^ognoetique but le 6iaement dea Boohes, 1828, 
p. 336; and for the first Eoolt^oal detennination of the fbssUa 
oontoined in the cretaoeons groQp in the ohaia of the Andes, see 
L6op. de Buch, f ^trificataona reoneillies en Am^riqne, par Alex, de 
Hnmboldt et Charles Itegenhardl^ 1839 (in fol.), pp. 2-8, 5, 7, 9, 
11, and 18-22. Pentland found fi»^ shells of tlie Silurian for- 
mation in Bolivia, on the Nevado de Antakiiaai, at the height of 
164,000 Fieuch (17,480 Engli^) feet (J&xty Som»ville, Pbyucal 
Geogr^hy, 1849, voL i. p. 185). 

{") p. 427. — " Where the chain of the A«4^ U tntertected hj/ 
the magnetic egvaior." 

Compare my Halation hist, dn Toyage anx B^^ns equiiioziales, 
I. iii. p. 622 ; and Cosmos, bd. i. b. 191 and 432 ; where, howeTer, 
by « us of the press, the longitude is onee 48° 40', and afterwards 
80= 40', instead of, as it should be, 80° 54' from Paris (or 78' 32' 
from Greenwich), (Englieh edit. p. }73, and noto 159). 

(**) p. 429. — "Accompanied by inconvenient cer&tvmiei-of court 
eHqixtte." 
In confbrmity with a highly andent court ceremonial, Atahuallpa 
spat not on the ground,..but into.the hand of one of tlie priucipal 
ladies prwent; "ill," says (Jaroilasso, "on aooount of his majesty." 
!E1 luoa nnnca esoufua en cl suelo, siao en la mano do una SeSora 
■ . 38 ■ - ^- T " 
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mai prinmpfil, por Hajeatad (GuoilaaBo, Comment. Bealea, p. ii: 
p. 46). 

(») p. 429. — " Caplivit}/ of AuAuaUpa." 
A short time befiire the capdve Inca w^ put Ut death, he wm 
taken into tbe opea ur, in oompliaooe with his request^ to see s 
large comet. The "greeoiBh-blaek comet, nearly as tliick as a man" 
(Gtfcilasao eays, p. ii. p. 44, nna oometa verdinegra, pooo menoe 
giueea que el caerpa de nn bombre), seen by Atahnallpa befine his 
death, therefore in July or August, 1533, and wbicb he supposed 
to be the same malignant comet which had appeared at the death 
of his father, Huayna Capacj is certMnly the one observed by Appian 
(Pingrg, Comitograpbie, t. i. p. 496; and Galle's "Notice of all 
the Paths of Comets hitherto computed," in "Olber's Leichtester 
Methode die Bahn .eines Cometen zu bereohnen," 1S47, s. 206), 
and which, on the 2Ist of July, standing hi^ in the north, near 
the constellation of PerBeoe, represented the gword which PerBeua 
holds in his right hand. (Madler, Astronomie, 1846, b. S07; 
Schnnrrer, Die Chroiuk der Seuoheu in Yerbindung mit ^doh- 
teitigen Erscheinungen, 1825, th. ii. s. S2.) Robertson oonsiders 
the year of Hnayna Capac's death uncerbdnj but, from the re- 
searches of Balboa and Velasoo, that cTent appears to have occurred 
towards lie dose of 1525; thus the statements of Hevelins (Come- 
tograplua, p. 844) and of Pingr^ (t. i. p. 486) derive confirmatioa 
from the testimony of Oaroilasso (p. i. p. 321) and tlie traditioa 
preserved among the "smautas, que son los filosofos de aquella 
Bepublioa." I may here introduce the r^tiark, that Oyiedo alone, 
and certainly erroneously, assexts, in the inedited continuation of 
his Historia de las' Indias, that the proper name, of the Inca was 
not Atahnallpa, but Atabaliva (Prescott, Conquest of Peru, voL i. 
p. 498). . - 

(") p. 429.— "iJucarfM rfe Oto," 

The snm mentioned in the text is that which is stated by Gar- 

cilasso de la Vega in the Commeutarios reales de loa Incas, parte ii. 

1722, pp. 27 and 61. The statements of Padre Bias Valera and 

of Gomara, Historia de las Indias, 1553, p. 67, differ, however. 
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bouudcntbly. (Compare m; Essai politique anr ]a NouTelle E 
(fid, 2), t, iii. p. 424.) It Ibj moreover; do leas difSonlt to determine 
the value of the Ducado, Oaatellaao, or Peso de Oro. (Eeaai pol., 
t. iii. pp. 371 and 377; Joaquin Aoosta, Desoubrimieuto de la 
Nneva Granada, 1848, p. 14.) The modem excellent historical 
writer, Freacott, has been able fo avail himself of a- mannacript 
bearing the vei; promimng title, '^Acfa de Reparticiou del Besoate 
de Atahuallpa." ^e estimate of the whole Peruvian booty which 
the brothem Pizarro and Almagro divided amongst themselves at 
the (I believe) too large value of three and a half millions of pounds 
sterling, includes doabtless the gold of the ransom and that talten 
from the different temples of the Sun and from the enchanted 
gardens (Huertas de Oro). (Frescott, Conquest of Peru, vol. i. pp. 
464-477.)- 

(")p. 430. — "The great, but, for a Son of the Sun, gomeiohat 
free-ikinking Hva}/nd Gapac." 

The nightly absence of the Snn excited in the Inoa many pbilo^ 
sophical doubts as to the goyemroent of the world by that luminary. 
Padre Bias Valera noted down tiie rem^B of the Inoa on the 
subject of' the Sun : " Many main^n that the Sun lives, and is the 
lUaker and Doer of all things (el hacedor, de todos las coaas) ; but 
whoever would complete anything must remain by what he is doing. 
Now many things take place when the Sun is absent; Uierefore he 
is not the original cause of all tilings, it setois also doubtful 
whether he is living; for, though always ciroliug round; he ia never, 
weary (no se cansa). If he was living, he would become weary, aa 
we do; and if he was free, he would surely move sometimes into 
partB of the heavens where we never see him. The Sun is' like an 
animal &8tened by a cord so as always to more in the same round 
(como una Res atada que siempre hace un mismo ceroo); at aa an 
MTOw which only goes where it is sent, and not where it chooses 
itself." (Oaroilasso, Comment. Beales, p. i. lib. vUi. cap. 8, p. 276.) 
The view taken of the circling round of a heavenly body, as if it 
was fastened to a cord, is very striking. As Hnayna Oaimc died 
at Quito in 1525, seven years before the arrival of the Spaniards, 
he no donbt need, instead of "les atada," the general expresMon of 
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■n "animal" Gutened to a cord; but indeed, evea in Spanish, "res" 
is by no means limited to oxen, but may be applied to aoy tame 
cattle. We oaunot examine here bow far tbe Padre nvy bave 
minj^ed parts of his' own sennons with the bereraes of the Luca, 
with the Tiew of weaning the natives from the offi<nal and dynaatio 
worsbip of the Son, the reli^on of the court. ' We see, in the very 
GOnserratiTe State policy, and in the maxima of State and proceed* 
inga ef the Inw Boca, tbe conquered of the prorince of Charcas, 
the Bo^dtude wUoh was felt to guard strictly the lower classes of 
the people from snob doubts. This Inoa founded schools for the 
upper dfeses only, and forbade, nnder heavy penalties, to teach th« 
oommon people aaything, "lest they should become presumptuous, 
and should oreate ^storbanoee in the State I" (No es ledto qnd 
ensefien&los hijoe de loa Plebeioa las Oiendas,'porqne la gente 
baja no ae eleve y ensobervezca y menosc&be la Bepnblica; Garcilasao, 
p. i. p. 276.) Thus the poHcy of the Inoa's theocracy was almost 
the same as that of the Slave Stetes in the United Free Stetes of 
North Ameriea. 

C) p.-433.~'" The reitoratvm of an enyrire o/ the hiceu." 
I have treated this subject more fully in another place (B^latim 
bist. t. iii. pp. 703-706 and 713). Baleigh thoaght there was in 
Peru an old prophecy, "^that &om IJaglaterra those Ingas should be 
agajne in time to come lestOTed and detiuered from the seruitude of 
the said oonqnerois. I am resolued that if there were but a smal 
army f^bote in Ouiana nutfohing towards Hanoa, the chiefe dtie of 
Ittga, he would yield Her Majestie foy composillon so muiy hnndred 
thousand pounds yeaiely, as should both defend all enemies aln«ad 
and defray all expenoes at heme, and that, be woulde besides pay a 
garrison of 3000 or 4000 soldieis very royally to defend him against 
othw nations. The Inca wil be brought to tribute with great glad- 
nes." (Baleigb, " The discovery of the Ixrge, rich, and beantifol 
Empire of Gmana, performed in 1595/' according to the editiw 
published by Sir Robert Scbombuigk, 1848, pp. 119 and 1*7.) 
This scheme of a Restoration promised much that might be TCiy 
agreeable K> both sides, but unfOTtnnately the dynasty who were to 
be restored, and who were to pay the money, were wanting ! 
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(") p. 435, — " Of ike expedUvm of Yanca JViiSez tfe Balboa." 
I have already remariced elsewhere (Examen cntiqne de I'histoire 
de la Oiographia dn Nonveam Oontineitt, «t des progrte de rAstro- 
nomie nautiqne aoz 15^e et 16^e aUciee, t; i. p. 849) that Co 
Imnbns knew, fnllf .tea years before Balbea'a expedition, the eziHt- 
enoe of the Sondi Sea and ite great prozimity to the east coast of 
Yeragna. He vaa oonduoted to tliis knowledge, not by theoi«ticaI 
specnlalioiia ref^>eeting the oonfigniation of Eaatem Ada, but by the 
local and poeitive reports of the nattres, which he collected on his 
fourth vcyage (May 11, 1502, to November 7, 1504). On this 
ftiurtii Tc^agethe Admiral went from the coast of Honduras to the 
Puerto de Mosquitos, the western end of the lethmns of Fanwia- 
The reports of the nativea, and the ocmunents of Cdnmbus on those 
reports in the "Carta rarismma" of the 7di (^ July, 1503, were to 
the effect that, " not bs from the ' Bio de Belen, the other sea (the 
South Sea) tonis (boza) to the mouths trf the Ganges, so that the 
. countries of the Anrea (V. e. the conntries of the CherBOue&os anrea 
of Ptolemy) are sitaated, in relation to Uie eastern coasts of Veragua, 
as Tortosa (at the mouth <A the £bro) is to Fnentarrabia (cm die 
Bidasso^) in Biscay, or as Yenice in relation to Pisa." Although 
Balboa firat emw the SouUi Sea from the heights of the Sierra de 
Qaareqiia on tlie 25th of September (Petr. Martyr, Bpist dxl. 
p. 206), yet it mis not until several days later tliat Ahmso Martin 
de Don Benito, who found a way from the monntainB of Qoaieqna 
to tbe Chilf of Sui Miguel, eml^rhed on the South Sea in a canoe. 
(Joaquin Acosta, Gompendio hist, del Beaoubrimiento de la Naeva 
Oranada, p. 49.) 

As the taking possesson of a cooBidenble part of the west ooast 
of l^e New CmtJnient by the United States of North America, and 
the report of the abondanoe of gold in New Galifamia (now called 
Upper California), have rendered more urgent than ever the forma- 
tion of a communication between the Atlantic States and the re- 
gions of the west thtough the Isthmna of Panama, I feel it my duty 
to call' attention once again to the circumatani^ that the ^ortest 
way to the ahores of the Pacific, which was shown by the natives to 
Alonao Martin de Don Benito, is in the eastern part of the lathmuB, 
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and led to tlie Qollb de San MigoeT We know tli&t Coltimbu 
(Vida del Alminnte por IWn Fernando Colon, cap. 90) Bought for 
an "estieohode Hem firmS;" and in the officud dooninentB whiolt 
we poBseM of the yean 1505 wd 1507, and espeoially 1614, men* 
tion ie made of the dedred " opening" (aberton), and of the pMa 
(paaao) whioh should lead diiootly to the "Indian Land of ^[dees." 
H&vii^ for more than fort; jrears bees oooniaed with the Bohjeet of 
the means of ocmunimioatton between the two veae, T have ctnt- 
stantl;, both in my printed wmks and in the different memtare which 
with hixuaable confidence the Fre^ States of SpaoiBh America har« 
requeeted me to famish, oiged that the Isthmna should be ezunined 
faypsometricaU; thronghont ite entire length, and mon e^edallj 
where, in Daiien and the inhospitable former Frovinoia de Bint- 
qnete, it joins the Continent of South America; and where, between 
the Atiato and tha Say of Cu{dca (on the, shore of the Fadfio), the 
moontain chain of the Isthmns ^most entirely disappeais. (See in 
my Atlas g£ognphiqne et phyedque de la NouTelle Esfogne, pi. iv. ; 
in the Atlas de Ja lUihUion historiqiie, pi. zxii; and xxm. ; Yoy^e 
anx B^ons ^uinoziales du Souveaa GontineBt, t iii. pp. 117-154; 
and Essai politique snr le Boyanme de la Nouvelle Espagne, t. i. 
2de 6iit. 1825, pp. 202^248.) .. 

General Bolirar, at my request, caused an exact levelliDg of the 
Isthmus between Panama and the mouth of the Bio Chagree to be 
made in 1828 and 1829 by Uoyd imd Falmaro. (Fhilosophioal 
TransactioDB of the Royal 3ooie^ of London for the year 1830, 
pp. 59-68.) O&er mbasniements have since been executed by ac- 
eompliahed and experienced French engineers, and pn^eots have 
been formed for canals and railways with locks and tunnels, bat 
always in the direction of a meridian between Bprtobello and Pana- 
ma — or more to the west, towards Chagres and Cruces. Thus the 
most impwkmt pointy Qf the $a»tem and aoiUh-ea^ern part of the 
iBthmas have remmned unexamined on both shores I So long as 
this port is not examined geographically by means of exact but 
easily obtained determinations of-latitude and of Icm^tnde by obro- 
ntmieters, as well ae hypsometncally in the conformation of the eur- 
fece by barometfie meaaiirements of elevation — so long I consider 
that the statement I have repeatedly made, and which I now repeat 
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Ib 1849, inU still be true, tie. " that it is as yet anprored a&d qviie 
prematura to pTimounoe that the iBdunni doea not admit of the form- 
ation of an OoeAnio Cuud (i. e. a oaual with fever locks than the 
Caledonian Cutal) permitting at all seasons ^te passage of tlie same 
■e»^(nng ships between New York and liverpool on the one hand, 
and Chili and California on the other." 

On the Atlantis side (according to examinatioDB which the Di- 
reccaon of the Deposito hidrografico of Madrid have entered on their 
maps since 1809), the Ensenada de MuidiDga penetrates so deeply 
towards the south tlut it appears to be only fonr or five Qemian 
geographical miles, fifteen to an equatorial degree (*. t. 16 or 20 
Eni^ish geographical nules], from the coast of the Pacific on the 
eaii of Fouama. On the Pacific rade, tlie isthmus is almost equally 
indented by tlie deep Golfo de San Miguel, into' which the Rio Tuyra 
fells, with its tributary riTcr the Chnchnnqoe (Chnehnnaque). This 
last-named stream, in the upper part of its course, approaches within 
16 Sngli^ geographical miles of ibe AtUntic side of the isthmus 
to the west of Cape'Tibuion. For more than twenty years I have 
had inquiries -made from me on die sabjoct of the problem of the 
lithmus of Panama, by assoeiationa desirous of employing con- 
aiderable pecuniary meuis : but the simple advice which I have given 
has never been followed. Svery soientificaUy educated en^neer 
knows that, between the tropics (even without corresponding' obser- 
vatt(»is), good barometi^e measurements (the horary variationB being 
taken into account) afibrd results which are well assured to less than 
from 70 to 90 French or 75 to 96 English feet. It wOuld besides 
be ea^ to establish fbr a few months on the two shores two fixed 
corresponding barometiic stations, and to compare repeatedly the 
portable instmmente, employed in preliminary levelling, with each 
other and with those at tlie fixed stations. Let that part be particu- 
larly examined where, near the Contiuent of South America, the 
separa^ng mountain ridge sinks into hills. Seeing the impmtance 
of the subject to the great commeroe of the world, the research 
ought not^ as hitherto, to be restricted to a limited field. A great 
and comprehensive work, which shall include the whole eastern part 
of the Isthmus — tmd which will be equally useful for every possible 
kind of operation or construction — for canal, or for railway — can 
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mlone dedde ^le mucli discasaed problem either afSrmatiTely or 
negatively. That will be done st last vhioh should, and, had mj 
advioe been taken, voold have been done in the first instance. 

(^) p. 436. — " That wAuA it anoaJeened in ut iy ehUdiA impretdont 
m"ig the circumtUmces of life." 
On the incitemeuta to the study or natnre, compare Cosmos, bd. 
ii. a. 5 (EngUsh edit. Tol. ii. p. 5). 

f") p. 437. — " Of impoiiaiiee for the aoact determination of the 
hngitude of Ijima" 
At the period of my expedition, tbe longitude df Lijna was given 
in the m&pB published in the Depouto bidrografico de Madrid, 
fnon the observations of MaJaapina, which made It 5h, 16m. 53s. 
from Paris. The transit of Mercury over the sun's disk on tie 9th 
of November, 1802, which I observed at Gallao, the port of Lims 
(in the northern T(»Teon del Fuert« de San Felipe), gave for Callao, 
by the mean of the contact of both limbs, 5h. 18m. 16s. 5, aiid 
by the exterior contact only 5h. 18m. l8a. (79" 34' 30"). This 
result (obtained from the transit of Mercury) is confirmed by 
those of Lartigue, Duperrey, and Captain Fita Koy in the Expedi- 
tion of tbe Adventure and Beagle, Lartigue found Callao 5h. 
17m. 68s., Duperrey 5h. 18m. 16a., and Pitz Koy 5h. 18m. 16s. (all 
west of Paris). As I determined the difference of longitude be- 
tween CaJlao and the Convent de San Juan de IXos at Lima by 
carrying chronometers between them four times, the observation of 
the Ijansit of Meipiry gives the longitude of Lima 5h. 17m. 51a. 
(79" 27' 45" W. from Paris, or 77° 6' 3" W. from Greenwich). 
.Compare my Beoueil d' observations astnm. vol. ii. pp. 397, 419 and 
428, with my Raat. hist. t. iii. p. 592. 

PoTBUAM, Jmu, J849. 
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the low part of Europe from the low part of Asia, or divides into 
two portions the Scythian Europe of Pherecydes of Syros and of 
Herodotus ; Bolor ; Khingan and the Chinese chains, which, near 
the great bend in the direction of the Thibetian and Aasamo-Bur- 
mesc River Dzangbo-tsohu, run north and south. The elevations 
■which, between 66" and 77° E. long, from Greenwich, follow the 
direction of meridians from Cape Comorin to the Icy Sea, alternate 
like veins or dikes in which there are faults or displacements ; thue 
the Qhauts, the Soliman Chain, the Paralassa, the Bolor, and the 
Ural, succeed each other from south te north ; the Bolor gave occa^ 
Bion among the ancients to the idea of the fanaus, which Agatho- 
dtemon supposed to be prolonged to the north inte the low basin of 
the lower Irtysch. Parallel ohuns running east and west; the 
Altai ; Thian-schan, with ita active volcanoes at a distance of 1528 
geographical miles from the lev Sea at the mouth of the Obi, 
and of 1512 geographical miles from the Indian Sea at the mouth 
of the Ganges ; the Kuen-lUn, recognised by EratoBthones, Marinus 
of Tyre, Ptolemy, and Cosmas Indicopleuetes, as the longestazis 
of elevation in the OldWorld, runs between SSJ" and 36° of latitude 
in the direction of the diaphragmof Dicearchus. Himalaya. The 
Kuen-liln, considered as an axis of elevation, may be traced from 
the wall of China near Lnng-tscheu through the somewhat more 
northerly ehains of Nan-schan and Kilian-schan, through the 
mount^n knot near tho Lake called the " Starry Sea," through the 
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Hmda-Cooflh (the Parftpaniaiu and Indian Cancasiu of the an- 
oientg), and uuouKh the chain of Denuwend ^d the Perriaii 
Elboun, to Taurus in Lycia. Near the intorgection of the Knen- 
lUn and the Bolor, the oorrespondence of the direction of the axes 
of elcTation (eaet and weet in the Kuen-lUn and the Hindu-Coosh, 
whereas that of the Himalaya is south-east and neirth-west) ehonH 
that the Hindu-Cooeh is a continuation of the Knen-litn, and not 

' of the Himalaya. The point where the direction of the Himslaja 
changes to soath-east and north-went from having been east and 
wett, b about the 79th degree of east longitude &om Paris (81° 22' 

. Greenwich). Nesttothe Dhawalagiri, it isnot^ashasbeenhitherto 
supposed, the Jawahir which is the nicest Bummit of the HimalAya; 
that rank belonging, according- to the most recent intelligence re- 
oeived from Dr. Joseph Hooker, to a mountain eitnat^d between 
Bontan sod Nepanl in the meridian of Sikkim, the Kinchinjinga: 
the western summit of this monntain, which has been measured 
by Colonel Waugb, director of the trigonometrical survey of India, 
is 28,1.78 feet, and ita eastern aummit 27,826 feet high, according 
to the Journal of the Asiatic Society of Bengal, Nov. 1848: The 
mountain which is now supposed to be higher than the Dhawalapri 
is figured on the frontispiece of the ma^tificent wOrk of Joseph 
Hooker, entitled "The Rhododendrons of Sikkim-Himalaya, 1849." 
— Determinittion of the lower limits of the Bnow4ine on the north- 
em and southern declivities of the Himalaya; its height being on 
on average 3400 to 4600 French, or 3620 -to 4900 English feet higher 
on the northern face. New data on the sutgeot from Hodgson. 
Without this remarkable distribution of temperature in the n;>t>er 
strata of the atmosphere, the mountain plains of Western Thibet 
would be uninhabitable bo the millions of human beings who now 
dwell there 83—94 
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' Hnus, whose name was known to Dionysiua Perigetes, and who are 
noticed by Ptolemy as Chuns (whence the later appellation of 
Chunigard ^ven to a country!), are a Finnish race of the Oral 

. mountains . . . -. . . . . 94 — 95 



supposed to lie writing . 



Description of the cold mountain elevatdons between 11,000 and 13,000 
(or 11,720 and 13,850 JlngUsh) feet, which are distinguished by the 
appellation of Paramos; oharaoter of their vegetation , 9&— 98 

Notices of , the two ^oups of mountains (Pacaraima Mountains, and 
the Sierra de Chiquitos) which separate the three plains of the 
Lower Orjnoco, the AmMonB, and the Bio de la Pbta . 98 

D,g,t,ioflb,GoOglc 



SUMMARY or TUB CUNTfNTS. 



On the dogs .of South America; boUt tbo aboriginal race and the de- 
Bcendanis of fiaropeau dc^ which have become wild. Sufferings 
of cats when taken to eleratiooa exceeding 13,000 (13,850 Ene-j 



The low tract of the Sahara, and its relations to the Atlas Mountains, 
. acoording to the latest infonnatipn given by Daumaa, Corette, and 
Renoii. The barometric meaaurements of Fournel mate it appear 
rerf probable that part of the North African desert is lower than 
the level of the eea. Oasis of Biscara ; abundance of fossil salt in 
zones or bands running from aouth-'west to north-east. Causes of 
the nocturnal cold in the desert according to Melloni . 102 — 106 

Notiees of the River Wadj-Dra (l-6th longer than the Rhine, and 
drjr a large portion . of the jear), and ol the countrj of Sheikh 
Beirouk, a ohief independent -of the Emperor of Morocco, from 
manuaoripb comttiDnioations of the Naval Captain Count Bonet- 
Tillaumez. The mountains north of Cape Noun (a name used by 
Edresi, in which, since the 15tb century, an allusion to tbe nega- 
tive particle h^ be^n eironeousl; sosght) attain S600 (9166 Eng- 
lish) feet of elevation 106— lOT 

The vegetation of the tropical AiuevicauXUiios consisting of grasses, 
isonipared with the vegetation of the North Asiatic Steppes con- 
sisting of berbaeeoua plants. In the loatrnamed Steppea, and espe- 
cially the more fertile among them, a pleasing cfi^ut is produced in 
spring by small snow-white and cod-nowering Rosacese, Amygda- 
leee, species of Astragalus, Crown Imperiale, Cvpripodias, and 
Tulips. Contrast with the desolate salt Steppea fuU of Chenopodl- 

. accK, species of Salsola and Atriples. Considerations on the rela- 
tive numbers of the prevailing families of plants. The plains 
adjoining the Icy Sea, north of the limit determined by Admiral 
Wrangel as that of the-grpwth of Ooniferse and Amentacew.'are 
the domain of cryptogamous plants. Aspect Mid physiognomy of 
the Tundras, where the soil, which is perpetjially frozen, ia covered 
either with a thick coating, of Sphagnum ^nd Other mosses, or with 
the snow-white Cenomyce and Stereocf^ulon paschale, . 107 — 10& 

Principal canaes of the vo^ different distribution of temperature in 
the European and American Continents. Direction and curvature 
of the iaothefmal lines, or lines of equal temperature, for ^he entire 
year, for the winter, and for the anrnmcr . 109 — 119 

Are there any.grounds for believing that America emerged lator than 
the Old Continent from the chaotic watery covering ? . 1 19 — 121 

Thermic comparison of the Northern and Southern Hemispheres in 
high latitudes , . . 121—123 



458 SUHBUKT 07 THE OONTXMI^. 

part of Mount Atlas, uid (he oonnection of putelj m^tfaieai ideas 
.with geogni'phioal ttwUtJonB. Indistinct allaeionB to igneoiie erap- 
tions. TritOQ Lake. Cratei^-like fonos of a looolily «outh of Hau- 
nt's "Baj of the Qorilia Apes." Sln^lar deecription of the 
" hollow Atlas" from the Dialezes of Marinns Tjriue . 124—127 

Notice! leapeoting the MonntainB of the Moon [I^ebel al-Eomr) in 
the interior of AMea by Reinaud, Beke, and Ayrton. Wetne's 
inatraotiTe notice of the second expedition undertaken b^ tihe orders 
of Hehemet Ali. The AbTMinian motmtains, which nae, aooord- 
ing to RUppell, almoBt to the height -of Mont Blano. The most 
ftncient notiee of enow between the tropics contained in the Inscrip- 
tion of Adulis, which is somewhat more modem than Juba. Hi^ 
mountains which, between 6° and 4° of north latitude, and still 
more to the aonth, approach the Bahr el-Abiad. A considerable 
swelling of the eronnd divides the White Nile from the basin of 
the Oosohop. Line of separation between the waters which flow 
to the Meoiterraneoil and those which flow to the Indian Oooftn 
Bceording to Carl Zimmermibi's map. Lnpata Chaia ftccoTdine to 
the instructiTe researches of Williehn Peters. . . 128—134 

Oceania cnrrents. In the northern part of the Atlantic Ocean the 
waters are impelledin a true rOTOlving current. That the first im- 
pulse which causes the Gnlf Stream is io be sought at the southern 
extremity of Africa, was abeady known to Sir Humphij Gilbert 
in 1560. . Inflnence of the Gulf Stream on the climate of Scandi- 
navia. How it contribntod to the diaoovery of America. Instances 
of Esquimans who, aided b; the returning eastward flowing por- 
tion of the warm Onlf Stream, and by north-west winds, amved 
on the coasts of Europe. Such a case related by Cornelias Nepos 
and Pomponios Mela (of Indians given by a king of the Boii to 
Qnintus Metellna Ceier, Proconsul of Gaul) ; others, in the time of 
the Othos and of Fredme Barbarossa, of C^umbna, and of Cardi- 
nal Bembo. Ajjain, in tiie years 1682 and 1684~ natives of Green- 
land appeared in the Orkneys . . . , . 134'— 138 

Operation of lichens uid other Crypt«gan& in the cold and temper- 
ate sones in preparing the way fer the more rapid establishment 
of lai^r phmnogamous plants. Within the tropics lichens axe 
oflea replaced in this respect by succulent plants. Milk-yielding 
animab of the New Contineot ; the Lama, the Alpaca, the Guan- 
aco ; . . . . 138—141 

Cultivation of farinaeeons grasses . .- . 141 — 144 

On the earliest population of America . - . . . 144 

The coast nation of the Guaranis (Warraus), and the Mauritia palm 
of the coasts, according to the accounts given by Bembo in the 
Historiw Venatw, and Aose of Raleigh, HOlhouse, and Robert; and 

Kiohard Schomhurgk ; , . 111. 150 

D.„n;.:„ Google 



SDHHABY 09 THE OONTBNTS. 469 

Pheoomana wbioh loug-contiuuad drought ptoduoee in ibe Steppe ; 

Band-apouta, hot winde (Mirage) ; awokeniag of orocodilea and 
tortoises from long Bununer aleep 150 — 156 

Otomocs. Oenerol coneideratione on the practice of earth-eating 
among paEtioular uationa or tribea. Clays and earths containing 
Infusoria . - . . . .-, . . . . 156—160 

Figures graven on rocks throughout a zone moning from east to 
wes^ and extending ffom the Rupnnuri, Essequibo, and the Par 
canuma Momit^us, to Cajoara and the wildernesses of tlie Cassi* 
quiare. Earliest notice (April, 1749) of these traces of former 
eivjlizallon in the manuscript account of Uie traVels of the surgeon 
Nioolas Hortsmann of Hildesheim, found among IHAiiTille'e papers 
160-164 

The vegetable poison Cnrare or OuTsri . . . . .165 

Cotoracis o/(ie Onnoco— p. 169 t» p. 186. 

The Orinoco ;. general view of its course. Ideas excited in Columbus 

on aeeiug its embouchure. Its unknown Boutces are east of the 

Mountain of Duida and the groves of Bertholletia. . Causes of the 

principal bends of the river 169 — 177 

The falls or rapids ; Randal of M^vpnres enclosed \>j fonr streams. 

Former state of the district. iHland-like form of the rocks Keri- 
and Oco. Orandeur of the view obituned on descending the hill of 
Manimi, where a foaming river-surface of four 'miles in extent pre- 
aenta itself at once to the eye. Iron-black masses of rock rise like 
castles from the bed of the river ; the summits of the loftv palm 
trees pierce through the cloud of spray and vapor , 177 — 182 



Bapdal o£ Atares; numerous Islands; rocky dikes connec^^ one 
island with another, and the resort i^ pugnacious golden Pipraa. 
Parts of the bed of the river at the catuacts are dry, from the 
waters having found a passage by subterranean channeb. We 
viaited the rocks at the closing in of night and during storm and 
heavy rain. Unsuspected proxiinity of crocodiles . 182 — 183 

Celebrated Ci 



Scientifk Elueidationa and Additions—-^. 187 to p. 202. 

The river-cow (Trichecus manati) lives in the sea at the place where, 

in the Gulf of Xagna, on the south coast of the Island of Cuba, 

springs of fresh water break forth .... 187 — 188 

Geographical discussion on the souroes of the Orinoco . 189 — 193 

The BerthoIleUa, a Lecythidea, a remarkable example of highly dete- 



460 STJMMART OP THE CONTENTS. 

loped organ itation. Stem of an Amndinarea sixteen to Berenteen 
feet long from knot to knot 193 — 194 

On tlie layHi or fnble of tbe Lake of Porime . . 194—202 

The Nocturnal Life of Anriaah in the tHmeval Foresf — p. 205 to p. 214. 

Difference between languages in respect to tlieir richness in well- 
defined eipresHione for characterizing natural phenomena, such as. 
the atat« of vegetation, the forms of plants, the outlinee and groups 
ing of clouds, the appearance of the surface of the grtiund, and the 
forms of rocka and mountains. Loss which languages suffer by 
the disuse of such words, or h; their signification beooihing im- 
paired. The misinterpretation of a Spanish word, " Monte," has 
caused the undue extension or introduction of mountains in maps. 
Primeval Forest; frequent abuse of the term. Absence of the 
uniformity which is produced by the association of the same kinds 
of trees, characteristic of tropical forests. Causes of the impene- 
trability of forests between the tropics ; the twining plante, lAones, 
often form only a small portion of the underwood . 205^—210 

Appearance of the'Bio Apiirein the lower pfirt of its course. Mtumi 
of the forest fenced like a garden by a low hedge of Sanso (Het- 
mesia). The .wild animals of the forest lead their yonng to (lie 
river through small openings in this hedge. Flocks of large water- 
hogs rff C&vies (Capybara). lyesh-water dolphins . 210 — 212 

Wild cries of animals resound thronghont the forest. 'Cause of the 
nocturnal uproar 21$^ — 213 

Contrast with the stillness which rei^s during the noon-tide hours 
on days of more than uenal heat in the torrid zone. Description 
of the narrows of the Orinoco at Caragnan. Humming and flutr 
tering of insects. Life sUrs audibly in ever^ bush, in Uie clefta of 
the bark of trees, and in the earth undermined and furrowed by 
Hymenopt«rouB insocte , , . ... . . 213 — ^214 

Scitntijie EluddnHoni and Additions — p. 215 to p. 216. 
Characteristic terms in Arabic and Persian descriptive of the suriace 
of the eround (Steppes, grassy plains, deserts, &o.). Richness of 
the old Castilian idiom in words expressive of the fbrm of mountains. 
Fresh-water skates and dolphins. In the great rivers of both con- 
tinents some organic sea-forms are repeated.- American nocturnal 
monkeys, the three-striped Douroucouli of the Cassiquiare 215 — ^216 

Hypsometric Addenda — p. 217 to p- 223, 
PMtland'a measurements in the eastern mountain chain of Bolivia. 

UeitEat 01 the vnljtnni^ .^f Ajvin^amta A»».-.i:,.» *^ IKa.....^^ J 



■u iu» tiafiierii monntain cDaiD 01 i>oiivia. 
of Aconcagua according to Fitiroy and 
ntain chain of Bolivia . 217-— 219 

Mouofta .j.l.m, of Ko„h A™,ic.. E<,ok, Mounlam, .nd «b. 



Height of the volcano oi j 
Darwin, Western mountain 



auMHART or Ttn ooktents. 461 
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inseota curied up inToluntarilj bv aBcendine currents of air. The 
Hypudnus nivalis of the Swiss Alps. On the true eleration above 
the seareached bj tba Chinchilla lantger in Chili ., 247 — 248 

Lecidiaa and Farmeliaa on rocks dot entdrelv covered with snow; 
some pheettogamouB plants also wonder in ate CordilleraB bejond 
the limits of perpetual snow, as the Sasifraga boussin^ulti, to 

15,770 English feet above tie level of the sea. Groups of phteno- 
Ksmous p^ts extend in the Andes to 13,700 and 14,920 English 
feet above the sea; Species ofCulcitium,EBpeletia, and Kanunculus; 
small umbelliferous plants resembling mosses in appearance; 
Mjrrhis andicola and Tragosa nrctioides . . . 248 — 249 

Measurement of the height of Chimborftzo, and etymology of the 



On the greatest absolute heights which have yet been reached by any 
human beings in either Continent i in the Cordilleras and the 
Himalaya, on the Chimborazo and the Tarhigang . 251 — 252 

Habits and hannle of theCondor (Cuntur, in the Inca language), and 
singular mode of capturing these powerful birds in an enclosure 
, fenced by palisades , . . ... . . 252 — 255 

Useful services rendered by the Qallinazoa (Cathartesurubu and C. 
aura) in purifying the air in the neighborhood of human habita- 
tions ; these birds sometimes tamed . . . , . 255 

°"ii.i]"^*u *"** l^^" called the revivification of Eotiferw; views of 
Ehrenberg nnd Dovfere. According to Payen, genns of Crypto- 
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gtunia preeeire their jwwer of germination even after being ex- 
posed to the highest temperatures . .* - . - \ 25G — 257 

IHimnutloii, if not entire suspension, of oi^anic functions in the 
winter sleep of animals belonging to the higher classes. . 257 

Summer sleep of animals in the tropical zone; great dryness acts 
lilce winter eold. Tenrecs, crocodiles, tortoises, and the Lepidosiren 
of Eiwtetn Africa .- . . . 257—269 

Anther dust or pollen: fertilisation of flowers. The C<elebog;ne 
found to produce perfect seeds in England, without any traces of 
pollen bring dieooTered . . . 259—260 

The Inininoeitj 0^ the ocean produced byKvin^ luminous animals and 
bj decaying fibres and membranes of animals. Acalephge and 
snioious-shelled luminoi^s Infusoria. InflHence on the luminoritT 
of a stimulus applied to the nerves .... 261—266 



Kook-building corals. The soaffoliUng or solid material which snryivea 
the death u the coral animals. S^re correct tiens of recent times. 
' Shore reefs, encircling reefs, and lagoon islands. Atolls, or oi»al 
walls enclosing a lagoon. The coralislondstotbe south of Cuba, the 
Jardinee del Rej of Cblnmbne. The living gelatinous investment 
of the oalcareons Scaffolding of the coral trunks attracts fish and 
turtles in search of food. Singular mode of fishing by the aid of 
the Eemors: (the Ec^eneis naucrates) . . . ■ . . 267 — 274 

Probable greatest depth of coral stmctnres . . . 274 — 276 

Besides much carbonate of lime and magnesia, Madrepores and 
Astr«eas also contain some fluoric and phosphoric acids 276 — 277 



Traditions of Soniothrace. Irruptions of the sea. Mediterranean 
Suice theory of Strato. Myth of Lylctonia, and the "Atlantis 
broken into fragments" . . . . . , 278 — 281 



currents oi wr whieh ii ^ „ 

corrugations of the strata and eloTations of land, may have been 

diffused in the atmosphere from temporary fissurea - 282 — 283 



suhhab; or thb cxtHrrarrs. 



the ISth oentarr. Adanson assigDs to aaae of the Baobab tnuiks 
in Sen^ambia oa age of between 5100 and 6000 jean 283—288 



froml^ to 3000 jean old. Is it true that, in the northern 
perate looe, the piurt of Uie tree turned towuds the north has uar- 
raweiaimulu'iingB,aHMiDheIMoDtaigiieaffinnedinl581? Speclea 
of traea in which mdiridnab attain a aiie of above twenty-one or 
twenty-two Soglish feet diameter, and on age of seTeralcentBrieii, 
belong to the most different natural fiuniliee . . 288-^i89 

Diameter of the Mezioan Schabertia diatioha of Santa Maria del Tnle 
40 J Bnglish feet ; the sacred Banyan fig-tzee of Ce jlga ohnost 30 ; 
and the oak at Suntes (Dep. de la Chacente Inf£rieure] 29} En^lah 
feet The ^B of the oak tree estimated from its annular ringa at 
from 1800 to 2000 years. The root of the roae tree growing i^:ainst 
the oiypt «f the Cathedral of Hildesheim ia 800 yean old. A kind 
of MO-weed, Haerooystis pyrifera, atttuns a length of 630 English 
fbet, azeeedlug themora the height of the loftiest-Coniferee, even 
4Jbitof theSequ<»agigantea. , . '. . . 289^291 

fixanuBfttion of the probable number of irfuenogamonB plante hitherto 
described or preserred in herbariums. EelatiTe numbers. Laws 
dieoovered in the geographical distribntion of plants. Relative 

' numbers of the great divisions of CiyptoMunia to Cotyledonoua 
plants, and of Monoootyledouous to Diootyledonoue pluits, in the 
. torrid, temperate, and frigid tones. Elements of arithmetical bota- 
ny. Nombei of individuals ; predominance of social plants. The 
forms of organic beings are mutually dependent on and limit each 
other. If we know exactly the number of species of one of the 
great fomtliefi of Olnmaoeffl, Legnminosn, or Composite, at anyone 
port of the globe. We may infer approiimatively both the noinber 
of species in the remumng familieB, and the entire number of 
phffinogamous plants in the same district. Application of the nu- 
merical ratios to the direction of the isothermal lines. Mysterions 
oriffiniitl distributioD of types. Absence of RoBes in the southemi 
and of Calceolaria^ in the northerfi hemisphere. Why has oar 
heather (Callnna valgaris), and why have our oAks sever advanced 
eastward bevond the Ural Hountains into Asia? The vegetatJon 
cycle of eocn .species lequiree for its successful organic develop- 
ment a cCrtuu minimum amount of temperature . . 291 — 303 

Analogy between the numerical laws of the distribution of animal and 
of vegetable fwma. If there are now cultivated in Enrope above 
35,000 speoias of phtenogamous plants, and if our herbariums pro- 
bably contain, described and undesoribed, from 160,000 to 212,000 
species of_ phsenogsmoue plante, it is probable that the number of 
collected msecta and .collected pheenogam'ous plante are nearly 
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flcpul ; whilet va Inow that certAin well-ezplored diBtride in Eu- 
rope have more than thi«e UmflH aa sianj insects as pbEenonuuous 
plants 503-^06 

Ccnuderations on tbe probable proportion which the number of known 
phsenogamoDs plants bears to tiie entire namber existinf; on tbe 
snrtaoe of the globe 306—310 

The different forms of plants succesaiTelj noticed. FhTsiognom; of 
plants treated in a tluaefold manner ; Tit. as t« the absolnte direr- 
sitj of forms, theii local predominance in comparison witli the en- 
tire UDmber ef species in different ph»nogamouB Floiu, and their 
geographical climatic digtnbntioti .... 312 — 363 

Greatest extension in height or of tbe longitudinal axis in arborescent 
TOgetalion: eiamples of 235 to 245 English feet in Pinus Iwnber- 
tiana and P. douglasii ; of 266 English feet in P. strobos ; of 298 
and 300 English feet in Sequoia gigantea and Pinos trigona. All 
these examples are from the north-west part of the New Continent. 
Araocaria excels* of Norfolk Island only attains, according to well- 
assnred measurements, 203 to 223 English feet ; and tho Mountain 
Palm of the Cordilleras, Cetoxylon nudicola, 192 English feel 

338—340 

These gigantic vegetable forms contrasted with the stem of two inches 
high of a willow-tree stunted by cold of latitude or of mountain 
elevation ; and still more remarkablv with a phienogamous plant, 
Tristicha hjpnoidea, which, when fiillj deTcloped in the plains of 
a tropical country, is-onlja quarter of an English inch in height 

341 

Bursting forth of bloBSOms from the rough bark of the Crescentia 
cujet«, the Oustavia augusta, and the roots of the Cacao tree. The 
laraest flowers, Rafflesia arooldi, Aristolochia cordata. Magnolia, 
Heliauthus annuus, Victoria cegina, Eurjrale amazonica, &o. 

364^-366 

The different forms of plants determine the character of the land- 
scape as dependent on ve^tatjon in different Eones. Pbjsiogno- 
mic classification or division into groups -according to external 

, "fiicieB" or aspect, entirelj different in its principles from the 
classification according to the ejstem of natural families. The 
studj of the^ phjsiognomj of plants is based principally on what 
are called th"e vegetatiTC organs, or those on which tbe preseiration 
of the tndteftJuaf depends ; systematic botany grounds tbe arrange- 
ment of natural families on a consideration of the reproductive 
organs, or those on which tbe preservation qfihespeeiea depends 



ofihe Earik—p. 373 to p. 394. 
Influence of journeys in distant^ countries on ttie <g^qf nU^^n of 
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ideu, Siiiid the progress of physioal geology. Inflaenee of Uie form 
of tbe Mediterruieait on the eulieBt ideas tBBpecting Tolouiic ph«- 
nomenft. ' Comparative geology of rolcanos. Periodical recurrence 
of certfun natural cliSJigeB or revolutianB whicli have their origin 
in the interior of the globe. Kelative proportion of the height of 
Tolcanos to that of thoir cones of aehes in Pichipcha, the Peak of 
Teneriffe, and .Vesuvius. Changes in tbe height of the mmmit of 
TOlcnnos. Measarementaof the neightof the margins of the crater 
of YBsuTioH, &om 1773 to 1822 : the author's measurements com- 
prise the period from 1805 to 1822 .... 375—386 

Particnlar description of the eruption in the night of 23-24th October, 
1823. FaUing in of a cone of cindera 426 English feet in hei^t^ 
which prerioufilj stood in the interior of the crater. The eruption 
of ashes, from the 24th to the 28fh of October, is the most remuk- 
able of which we possess any certain knowledge since the death 
ofthe elder Pliny . . . . . . . . 386—390 

Differenoe betveei) Yoloanos with permanent craters ;■ and the pheno- 
mena (verr rarely observed within historic times) in which tracb^- 
tic mountains open suddenly, emit lava and ashes, and reclose ^ain 
perhaps for ever. The latter class of phenomena are particularly 
instruotive to the geologist, because they recall the earliest revoln- 
tions of the oscillating, upheaved, and fissured surface of the 
globe. They led, in classical antiquity, to the view of the Pyri- 
phlegethon. Voleanos are intermitting earth sprinp, indicating a 
communication (permaQent or transient) between the interior and 
the ^xterior of our planet; they are the result of a reaction of the 
Still fluid interior against the crust of the earth ; it is therefore 
needless to ask what chemical substance burns, or supplies materials 
for combustion, in volcanos. 390 — 393 

The primitive cause of snbterrsnean heat is, as in all planets, the pro- 
cess of formation itself, i. «. the . forming of the aggregating mass 
from a cOsmioal gaseous fluid. Power and influence of the radia- 
tion of heat from numerous open fissures and unfilled veins in the 
Ancient Worid. Climate {or atmospherictemporature) atthat period 
very independent of the geographical latitude, or of the position of 
tiie planet in respect to the central body, the sun. Organic forms 
of the present tropical world bnried in the Icy regions of the north. 
393—394 

Seiejiiijic ElucidaHons and Additions — p. 395 to p. 399. 

Barometric measurements of Tesuviua. Comparison of the heightof 

different points of the crater of Vesnvius . , , 395 — 393 



Inorease of temperature with depth, 1° Beaumnr for every 113 Parisian 
feet, or 1° of Fahrenheit for every 53.5 English feet Temperature 
of the Artesian well at Oeyuhausen's Bad (New Salzwerk, near 
Minden), the greatest depth yet reaiAed below ihe level of the sea. 
The hot springs near Carthage led Patricius, Bishop of Pertuaa, in 
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The Vif(a Farce; or, the Ehodian Geniua—p. 403 to p. 407. 

libte''u> " The Tiial Fmyxf or, the Bhodian Gfeniiuf"— p. 408 to p. 410. 

The Rhodian Geniui, the dsTelopment of a phjeiological idea In a 
mythioal f^b. Diffec&uoe of riews respeotiiig the hjpothesii of 
pe<3Uliar Titsl forces . . . . . . 408 

The difficulty of satiBfaotorilj reducing the vital phenomena of organ- 
ization to physical and chemical iirws, is pnncipally fonnded on 
the compbcation of the phenomena, and cm the multiplicity of 
simultaneous Iv acting forces, ae well aa the varjing oonaitions of 
the aetitiw of thoBo fotces. Definition of the expreesions "ani- 
mate" and " imuumato" Bnbstaaces. Criteria derived from the 
oomposition of the elements after a aubatance has been separated 
into porta by external ageney are the simple enunciation of facts 
408—410 

Tht Plateau of Caxamaria,fhean(n€ntre4i<ie7iceoJ'ihe]hcaAtahuallpa, 

andthejirgt mete of the Paeifiefrom the a-at of the Andes — 

p. 411 to p. 438. 

Quiutfprodacing forests in the valleys of Loxa. First use of the. 

ferer-bark in Europe ; the Conntesa of Chinchon, wife of the 

Viceroy . . . . ' 41J:-414 

Alpine vegetation of tiie Paramoa. Remnins of ancient Psmvian 
artifioiar roads ; the^ rise in the Paramo del Assuay almost to the 
height of the snmmtt of Mont Blane .... 414 — 420 

Singular mode of communication by a "swimming poet" messenger. 

Descent to the Amazons River. Vegetation round Chamaya and 
Tomependa; RBdOroycB of BougainvilUea. Ridges of rock traverse 
the Amazons. Its breadth at the Pongo do Mausericheless than 
160 English feet. The falling in of maeaea of rock at Rentema left 
the bed of the river below the falls dry for eome hours, to the great 
alarm of those who lived on the banks .... 421—423 



Passage 



icross the chain of the Andes at the part where it is inter- 
by the mi^netic equator. Ammonites nearly 15 English 
inehes lone. Echini, and Isooardias of the cretaceous group, collected 
between uuambos and Montan, 12,TM English feet above the level 
of the aea. Rich silver mines of Chota. The picturescmely tower- 
ing Cerro de Gualgayoe. Large mass of pure native silver in fila- 
mente or wire found in the Pampa de Navar. A fine piece of pure 
gold, wonnd round with similar threads of silver, fonna in theCho- 
ropampa (field of shells), bo called from the nnmerons fossils. Out^ 
bursts of silver and gold ores amongst the cretaceous rocks. The 
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From the mountun wilderness of the Paramo (l« Yonaguanga the 
traveller deeceode into the beantiful vtJley, or rather plateaa, of 
Caxamaroa (the elevation of which is neadr equal to uiat of the 
oitj of Quito). Hot-baths of the Inoas. Ruins of the Palace of 
Atafaaallpit inhabited by his deHcendants, the family of Astorpiloo, 
who live there in the greatest poverty. Strong belief of the still 
remaining subterranean "golden gardens" of-the Inca beneath the 
ruins; such certainly -eiiated in ttie Valley of Yucay, beneath the 
Temple of the Sun at Cuzco, and at several other joints. Conver- 
sation with the youthful eon of the Curaca Astorpilco. The room 
is still -shown in which (.IS53) tiie unhappy Atahuallpa was impn- 
soned for nine months, also the wall on 'miich the Inca indicated 
the height to which he would fiU the room with gold if he should 
regain his liberty. Manner in which the Inca was put to death on 
the 29th of August, 1533, and remarks on what are envneonsly 
called "the indelible stains of blood" on astoneslabinfront of the 
altar of the chapel of the state prison .... 427 — 430 

Hope of a restoration of the empire of the Incaa (which was also en- 
tertained by Raleigh) has been preserved among the natives. Cause 
of this expectation ..... . . '. . 432 

Journey from Caiamarca to the sea-COast. Passage over the Cordil- 
lera by the Altos de Guangamaroa. Often disappointed hope of 
enjoying the first view of the Patnfic Ocean from the ereet of the 
Andes. This 'hope at last fulfilled at an elevation of 9,380 English 
feet 433—437 

Scieittifit ElueidatioM and JUWiSotw— p. 438 to p. 4S2. 
On the origin of the name borne by the ohain of the Andes 438 — 439 

Epoch of the introduction of the Quina-bark in Europe 439 — 440 

Remains of the roads of the Inoas, and of fortified dwelling; dp4i 
zentos de Mulalo, Fortaleza del Cauar, InU-Guaycu 



Potatoes and Plantains, when first cultivatod .... 443 

Etymology of the word Cundinaaiarca, which has been corrupted from 
Cundirumarca, and was used in the first years of republican inde- 
pendence to denote the whole country of New Granada 444 

Chronomotric connection of the town of Qtiito with Tomependa on 
the upper watora of the Am»Kons, and with Callao do Lima, the 
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;h waa acoutatelj determined by obserralions of the 

iiry on the Bth day of November, 1802 . 444—445 



and iow« claaaes of the people 

Baleigh's pn^ect for reBtoring tiie djnastj of Uie Inoaa ander Eng- 
liah protection, for which a yearly tribute of Beveral tmudied thoa- 
aand pounds waa to be paid . 448 

Earliest evidence obtained by ColumbuH of the existence- of the South 
Sea or Pacific Ocean. The Sontb Sea first beheld by Vasco Nunei 
de Balboa (25th Sept. 1513), and first navigated by Alonso Martin 
de Bon Benito. 449 

On the possibility of the formation of an Oceanic Canal (with fewer 
locks than the Caledonian Canal) through tbe IstlmiuB of Panama. 
Points in which the examination hajs.been neglected . 449 — 452 

Determination of the longitude of Lima ... . . 452 
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Adahsonia dintate(monke7-1>re&dtree), one of the lotgeet and oldest 
trees of the ^obe, 286. 

Alloo, tjie nfttive Penivian dog. 99- 

Aiw, 243, 349. . 

Altai, one of the four parallel mounttua chains in Central Asi^ 83.' 

Americaa races, connection between the iuhabitants of WeBtem Awe- 
' rica Uid Eastern Asia probable, bat ita nature and period oncer- 
tain, 146. ■ _, 

Andes, eljmokigical considerations connected with (he vord Andes 
"or AntiH, 438. 

Animal life, its unlTersal difTnsion, 227. 

Asia, Central, general review of ita mountain systems, 83. 

Atlas. — The position of the ancient Atlas discussed, 1J24. 

AtahuBllpa, site of his ancient palace, 428 ; his prigou, 429 ; death, 
429 ; descendants, 430 ; notice of the comet which appeared in the 
year on which the Inoa waa put to death, 446. 

Banks, slightJj elevated portions of tiie Llanos, called "Banks" bj 

. the natives, 25, 47. 
Boa, swims in the South American rivers, and carries its head above 

water like a d(^, 15S. > 

Bogota, the seat^of an ancient civilization of the Mujscas or Chib- 

chas, 442. 

Cactus, 241, 326. 

~ mel, Tl; Bitter"! 

exist«uoe in a wild state, 72 ; fossil in the Sewalik bill . 

Casaa grandes, ruins of an Azt«c palace, 141. 

Caenannece, 2^, 329. 

Cazamarca, the ancient capital of the Incas, 413, 427. 

Cereals. — Original country of the principal Cereals discussed, 141. 

Chibchas, 4M. 

Chlmborazo, coi^ectures as to the origin of the name, 250. 

ChotA, silver mines o^ 424. 

Cinchona, fever-bark, or quina, 413, 439. 

Climate of the eastern or flat portions of South America widelj dif- 
ferent from that of Africa in the same latitudes, causes of the 
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dUference, -30, 109 ; the Bonlhem hemuphen cooler and moiBter 
, than the noriiieni, 121. 
CUnatio effects of extensive forests, 112. 
Coelebogvne, prodaoei perfect seeds without anj trace of pollen bav- 

ingbeen discoTered, 260. 
Condor.— Dtscnssion of the height in the atmoBphere to which tbe 

cmidor ascends, 252. 
Conifem, or needle-trees, 242, 330. 
Ooral reefs, classified bv Darwin, 268 ; his hypothesis of the origin. 

and growth of oorij reefs, 277. 
Correo qne nada, the " Bwimming post" in the upper waters of the 

Amaions river, 420. 
Curare, plant ttom which the poison is obtained, 165. 
Current. — Great reToInng current of the Atlantic Ooean dtscnaaed, 

134. 

Dogs. — EurojMan doin have become wild in South America, and live 
in troopiin the Pampas, 98 ; native Peruvian dogs, 99; Tschndi's 
remaru on the mdigenouB raoea of dogs in America, 101. 

Dragon-tree of Orotava, 236, 283. 

Esquimaoz, instances recorded of their having been carried across 
the Atlantic to the shores of Europe, 136. 

Fema, 244, 354. 

Figured rocks, t. e. figures engraven on rocks in an extensive district 

of SouUi America, 160. 
Fresh water springs in the ocean near Cuba, 187. 
Foamel, recent conbibntions to the phjsical geography of Northern 

Africa, 104. 
Fremont, Captain, importanoe of his MOgraphical memoirs on our 

knowledge «f the geoeroifhv of fk<r£ America, 50 ; and gene- 

raUjr in Note ('), abo 219. - , 

Geographical distribution of plants, laws of the, 295. 

Gobi, the plateau of, 75, 78. 

Gramineee, 243, 351. ' 

Goaranis, a tribe inhabiting the seacoast and riven near >he moath 

of the Orinoco, 147. 
Granite, leaden-colored rocks of, in the Orinoco, 154. 
Great basin, the elevated plain so called, between the Rocky Honnt- 

ains and the Sierra Nevada of CaUfomia, 55 ; forms an inland 

closed river basin, 219. 
Gynmotus, description of its capture in South America .by means of 

horses, 39. 

Heat in plants developed during inflorescence, 346. 

Heaths, 240, 324. 

Himalaya, one of the fbur parallel mountain chains of Central Asia, 88. 

Hiangnu, 94. , 

Hooker, Dr. J., recent determination of the eleration of the Kinchiik- 



Jinga, one of the highest peaka of the HimalAja, 88; on-the pro- 
dnctioD of per&ot seedB by the Ctelebogjue, 259 ; remarka on 
' the geogiupnicaJ difitribation of plants in Antarotio Boras, 309. 



Easluneer, Talley of, 79. 

KinchiEginKA, one of tbe hiichest peaks «f jibe Him^ja, its eleTHtion 

recentlj determined, 88. 
Kuen-lUn, one of dke four parallel mountun chains' in Central Asia, 

74, 86. 

Lama, alpaca, and guanaco, thrae ori^nally distinct species of 

_ animals, described, 139. 
Laorets as a characteiiBtic form of Tegetation, 244, 363. 
Lianes, 243, 347. 
I41iacee, 244, 357. 



. Halvaoera, 240. 
Manmon, or Amasons, upper valley of, ^3. 
Mauritia palm, 35, 149. 
Helastomaoeie, 244, 362. 
Himoses, 240, 323. 

Hissisaippi, rivet, its sonrce correctly asoertained, 60, 
Mood, moautains of the, their existenoe, extent, distance from the 

Equator, and general direction, disonssed, 128. 
Mountain chains in Asia, in the direction of purallela of latitude, 83 ; 

those coinciding nearly with meridians, 89. 
Muyscas, ancient civilization of the, 442. 
Hyrtacen, 244, 360. 

North America, general aspect of its naturtd features, aad oonridera- 
tione on its physic^ geography, 51. 

Orcbide», 241, 328. 

Orinoco, 169 ; magnitude of the riTer compared witti that of the 

rivers Plata and AmaaoiiB, 172; its sonrees yet unriaited, 173 ; 

eeneral dwcription of its course, 174; "Uaok waters" of the 
■ Upper Orinoco, 175; Cataracts of Atnres and Maypuree, 176; 

discussion of questions concerning its sources, 191; supposed 

origin in a lake, 194. 
Otomacs, a tribe on the (toinooo who use earth as food, 156j 

Facfflc, the anther's gratification at first seeing the Pacific from tiie 

Alto de Ouangamarca, 436. 
Palms, 238, 312. 

D,g,t,iiflb,GoogIe 
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P«nf"!n — CommuiuOK&Hi b; canal or railroad acMw the lathmns of 
Fuiaiu diiouased, 449. 

Paramo, a mountainous re^on in -Sooth America SO called, 97; ita 
climate and vegetation, 97, 414. 

Paatoral life almoet unknown to the original inhabitonle of America, 
34. 

Plants, phTnognomy of, esBentiall; distinct from a botanical omuige- 
utant, 235, 236, 369 ; is the principal element in the choracteriativ 
Mpeot of different portions of the earth's anrfuce, 236 ; about six- 
teen diffarent forma of plants enumerated, which are chiefly con- 
cerned is detenoining the aspect of Nature, 237; Pobna, 338; 
Plantains or Bananas, 239 j MalvoceEe and Bombocese, 240 ; Bfi- 
mosaa, 240; Heaths, 240; Cactnaes, 241 ; Orohideea, 241; Casu- 
»rioete,242; Coniferee, 242; Pothos,242; Lianes, 243 ; Alo^, 
243; Orosaea, 243; Ferns, 244; Liliaoe^, 244; WiUows, 244; 
Myrtacen, Melastomacete, and Laurineee, 244 ; number of species 
oontained in herbariums, 391 ; points of 'new in which the lawa 
of tiie geographical distribution of plants may be regarded, 295 ; 
coiyeotnreB as to the whole number of apecies oa the globe, 306 1 
more than half the nomber of species are probably yet unknown, 
308 ; heat developed during infloresoeace, 346 ; general remorka 
on a phyaiognomic clasaification, 367. 

Pothoe, 242, 345. 

Quina {or fever bark), 413. 



Sahara (African desert) compoeed of several detached basins, 103. 

Sand-aponts a phenomenon cuaractetistic of the Peruvian Sand De- 
sert, 150. 

Sorgaaeo, Mar de ; its geogtaphitMl poution discuaaed, 68 ; b the most 
remarkable assemblage of plants of a single epeciea yet known 



eraphy of Guiana and the wrdering countries, 148, 1 

Sleep, Bummerand winter, of animals, 36, 152, 257. 

Snow, limit of ^perpetual ; inequality of tlus limit on the northern and 

southern dechvities of the Simalaja, 92. 
Sorata and Illimani ; their heights above the sea recently corrected, 

63, 90, 217. 
Steppes and Deserts, ehoracEeristicB of the European, 26 ; African, 

20 ; Asiatic, 27 ; South American, 29 ; auologieB and contrasts 

between the steppes and the ocean, 26, 49, 
Strato, his sluioe theory, 279. 
Sugar-cane ; of Tahiti, of the West Indies, and of Quiaoa, 46. 

Taoarjgua, Lake of, 25 ; its aoeneij and vegetoaon, 43. 
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Temperatore.— Contrast between the temperatara of the eastcoast of 
America and ijio west coast of Europe in the same latitudes, 
114 ; general remarks on the temperature of the United States 
of .America, 115. 

Thian-aohan, one of the four pandlet mountain chiuns in Central 
Asia, 74, 81. 

Thibet, occuprinK the Tallev between the O^eat chains of the Enen- 
Itln and ffimSa^a, divioed into Upper, Uiddle, and Little Thibet ; 
its mean devation and description; 80. 

TibboB,70. 

TimpanogoB, Lagnna de, 55 ; is the Great Salt Lake of Fremont, 219. 

Traditions of Samothrace, 278. 

Trees, age of, 283 ; trees of hiehest growth, 338. 

Triaetum eubspicatum, an inhaliiitant both of the Arctic and Antarc- 
tic Circles, 353. 

Tuaiicks, 70. 

Urwftld, or priinoval forest, a name too lightly used, 206; true cha- 
racter of a primeTal forest, 207, ; description of the nocturnal life 
of wild animals in the Urwald, 209i 

Vegetation, its wopagaUon and extension over newly formed lands, 
230 ; ^e absence of trees erroneously supposed to characterize 
hot countries, £32 ; extensive arid tracts in countries otberwise 
of Inxnriant vegetation a geological problem which has not been 
sufficiently considered, 233 ; characteristic aspect of vegetation 
in the tropics, 245; characteristic vegetation of the Afps and 
Andes at great elevations, 248. 

TesuriuB, measurements of height at different periods, 384, 395 ; par- 
ticulars of the eruption of 1822, 386. 

Vital force, the, or Rhodian Gcnias, 403. 

Voloanos of the Thian-schan chain situated in the interior of Asia far 
distant from ihe soa, 85 ; structure and mode of action of, 375 ; 
instances of extensive volcanic connection, 381 ; importance of 
repeating exact measutentente of the heights of craters, 383. 

Willows, 244, 368. 
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